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[OFrFIcIAL NOTICE. ] 
Twenty-first Annual Meeting, Western Gas Association. 


aig 
OFFICE OF THE SECRETARY, 
New ALBany, InpD., April 6, 1898. 

To the Members of the Western Gas Association : The twenty-first 
annual meeting of the Western Gas Association will be held at Detroit, 
Mich., May 18, 19 and 20, 1898, and will be called to order by the Pres- 
ident, Mr. James T. Lynn, at 9:30 a.m., Wednesday, May 18. 

The Russell House has been selected as headquarters, and the ses- 
sions will be held in a suitable room contained therein. The Executive 
Committee has arranged for the presentation of the following papers : 

‘* The Enrichment of Coal Gas,” by Mr. George H. Harper, Altoona, 
Pa. 

‘*'The Use of Gas for Purposes other than Lighting,” by Mr. C. W. 
Blodget, Brooklyn, N. Y. 

‘*The Igniting of Gas by Static Electricity,” by Mr. Bankson Taylor, 
St. Paul, Minn. 

‘** Recent Developments in Texas of Interest to the Gas Man,” by Mr. 
Thos. D. Miller, Dallas, Tex. 

** Methods of Estimating the Values of Gas Liquors,” by Mr. O. O. 
Thwing, St. Louis, Mo. 

‘*The Prepayment Meter,” by Mr. C. H. Raynor, Adrian, Mich. 

‘“Wrinkle Department,” edited by Mr. E. H. Jenkins, Buffalo, 
N.Y. 

‘* Some English Correspondence upon Isolated Generators for Bench 
Firing,” to be read by Mr. G. Treadway Thompson, New York City. 

The Michigan Passenger Association, the Trunk Line, the Central 
Passenger Association, the Southern Passenger Association and the 
Western Passenger Association, from points in Eastern Committee and 
Trans Missouri Committee territories, have granted rates of 1} fare for 
the round trip, conditional on the presentation to the Secretary of 100 
certificates for indorsement. The territory covered by the above Asso- 
ciations includes all States east of the Missouri and Mississippi rivers, 
except the New England States. It is further to be noted that the 
reduced rate applies to the following States and Territories west of the 
Mississippi and Missouri rivers: Kansas, Nebraska, Colorado, Utah, 
Wyoming, Oklahoma, Indian Territory and Missouri. 

All persons attending the meeting should purchase a first-class ticket 
at starting point, paying full fare for same and obtaining from the 
agent a certificate stating that the person whose signature appears on 
same has purchased, at full tariff fare, one first-class ticket to Detroit, 
which certificate, after it has been signed by the Secretary of the 
Association and a representative of the above Passenger Associations, 
will entitle the purchaser thereof to a one-third rate, returning home. 

All persons obtaining reduced rates must apply to agent at least 30 
minutes before departure of train. All station agents do not have a 
supply of certificates, but the certificates may be obtained on request, 
provided the notification is made in time. Persons outside the territory 
covered by the Passenger Associations named above should purchase a 
ticket to nearest point within said Associations’ districts, and from there 


_| purchase a ticket to Detroit, obtaining a certificate entitling them to a 
one-third fare returning to the place from which the certificate was ob- 
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tained. The Western Passenger Association for the first time has 
granted reduced rates, on the certificate plan, from territory east of the 
Missouri river and west of Chicago, Peoria and St. Louis. It is to be 
hoped that this will induce members in the territory named to attend 
the meeting, and that it will influence other gas men not members to 
join our Association. - 

Do not travel to Detroit on mileage tickets ; it is just as cheap, to ob- 
tain a certificate. Nearly one-fourth of those who attended our meet- 
ings the last few years used mileage books, which practice interferes in 
extending the territory in which reduced rates are obtainable. 

All queries sent to the Secretary for the Question Box will be assigned 
to members for answers. 

A cordial invitation is extended to members of other Associations to 
meet with us and to participate in the discussion of papers presented. 

The Secretary will be pleased to answer any communication per- 
taining to the meeting, and will mail applications to those who desire 
to become members of the Association. JAMEs W. DuNBaR, Sec. 








[OFFICIAL NOTICE.] 
Wrinkle Department, Pacific Coast Gas Association. 





Mercep, CaL., March 11, 1898. 


To the Members of the Pacific Coast Gas Association: At the last 
meeting of the Pacific Coast Gas Association to me was delegated the 
duty of collecting and presenting any matter, in the shape of original 
ideas or special devices, which may come under the head of ‘‘ Wrinkles,” 
to be presented in proper form for the benefit of the Association at the 
next regular assembly. 

Many of our members having charge of gas plants on the Coast have 
many plans, that are practical, handy and labor-saving, which many 
others by force of circumstances have never seen, but who, on presen- 
tation of the device, drawn and described, or through the medium of 
our official organ (the AMERICAN Gas LIGHT JOURNAL), would gladly 
embrace the he ay and put into practice a plan very beneficial— 
which perhaps had been in use in some obscure place many years, used 
exclusively by one man—that would, when given daylight, benefit the 
whole gas fraternity. 

On reading this communication, please see if you have not forgotten 
something in the shape of a ‘‘ Wrinkle,” that is doing good service in 
your works, that would be of great importance to the Association. 

our answer to this will greatly oblige. ‘ 

GrorGE H. HoLtines, 
Editor ‘‘ Wrinkle” Department. 








BRIEFLY TOLD. 
ol ie 

MEMORIAL MinuTE, Mr. GtorGe D. Caspot.—At the March meet- 
ing of the Society of Gas Lighting, the following minute to the memory 
of Mr. George D. Cabot was adopted : 

George D. Cabot, a member of this Association, died at his home, in 
Lawrence, Mass., on the morning of January 18th, 1898, in the 86th 
year of his age. 

His connection with the gas industry of the country dates back many 
years, as Agent of the Lawrence Gas Company, of Lawrence, Mass. 

He was identified with several gas associations, having served as 
President of the New England Association of Gas Engineers, also of 
the Guild of Gas Managers, of New England, and became a member of 
the American Gas Light Association in 1874. Mr. Cabot, in all the re- 
lations of life, exemplified in a remarkable degree that sterling integrity 
of character, that honesty of purpose, that dignity of manhood, that 
naturally placed him in the foremost rank of honored men. 

For several years he has not been able to attend our monthly gather 
ings, and we have and shall long miss his genial presence and his words 
of wisdom which the older members of this Society remember so well. 
We place this simple minute on our records, and with kindly remem- 
brance will ever emulate his example. 

A. B. SLATER, 


Cuas. F’, PRICHARD, 


Committee. 
Henry B. Leaca, 





NotEs.—We regret to report the death of Mrs. Margaret Young, the 
esteemed wife of Mr. Robert Young, of the Allegheny (Pa.) Gas Com- 
pany, whose demise occurred on the afternoon of the 9th inst.——The 
proprietors of the Ogden Gas Company, of Chicago, have detérmined 
to double. the generating capacity of the plant.—According to the 
report of Mr. W. P. Knowles, Superintendent of the Richmond (Va.) 
city gas works, the output for the year amounted to 213,597,400 cubic 
feet. The unaccounted-for gas is returned at 9} per cent. The Super- 
intendent recommends that a new holder, rated to store 1,000,000 cubic 
feet, be constructed as soon as possible; but the Superintendent has 
recommended this before, without avail. ; 











[Continued from page 578.] 


PROCEEDINGS OF THE MEETING OF THE TEXAS 
GAS AND ELECTRIC LIGHT AND OF THE TEXAS 
STREET RAILWAY ASSOCIATION. 


— 


HELD aT LarEDO, Texas, MARCH 9TH to 12TH, 1898, 





First Day, EVENING SESSION. 

The convention was called to order at 8 P.M., by President Fuller, 
after some fine music had been rendered by the Mexican National 
Band, First Regiment Mexican Artillery, the presence of which body 
was attributable to the courtesy of President Porfirio Diaz, of the 
Mexican Republic, who instructed the Band to visit Laredo on the occa- 
sion of the convention as a mark of his sympathy with the objects of 
the delegates. 

A TESTIMONIAL TO PRESIDENT D1Az. 

Mr. Monroe—As a token of our esteem for the courtesy extended, I 
move that the Association convey to President Diaz, of the Republic of 
Mexico, our appreciation of the kindness shown us, and that, in thank- 
ing him, we have the sentiment as expressed by this body conveyed on 
a silver plate properly and fittingly engraved. 

‘Mr. Drake—I hardly think that I ever arose with more sentiment, 
with more heart feeling, to second a motion than I dothis. It occur- 
red to me this evening as I listened to the music of this magnificent 
band, whether the President of our own Nation would take that same 
interest in the little work that we are trying to carry on here in the 
lower portion of Texas, on the border land of our Republic, that tive 
President of the great nation of Mexico has taken. Many years ago, 
when it was first my privilege to visit the City of Mexico, two things 
impressed me: First, the congeniality and hospitality of the Mexican 
people ; second, their love of music. In writing of my trip to an 
Eastern journal I said that they first taught music and then mathe- 
matics in Mexico. That they teach music you all have had demon- 
strated to you in the last few moments. I take great pleasure in 
seconding the motion of Mr. Monroe, and I hope that when the map of 
the Twentieth Century is made there shall be no Mexico and no United 
States ; but in their stead one grand Republic which, in its glory and 
exemplification, shall afford to the world a model that history shall 
never fail to hold up to the coming generations. 

The motion was carried. 

At this point Mr. J. R. Cox, of Galveston, Texas, read a paper on 
‘* Electrical Currents,” and afterwards performed some interesting ex- 
periments with acetylene gas. In connection with the acetylene ex- 
hibition, valuable assistance was given to Mr. Cox by Mr. M. Levy. 
The convention adjourned, to reassemble at 9 a.m. the following 
morning. 





Srconp Day, Marcu 10—MoRNING SESSION. 

The second day’s sessions were called to order at 9:30 a.M., March 
10th. President Fuller, on motion, appointed Messrs. Monroe, Miller 
and Chase a committee (with Presidents Drake and Fuller as ex-officio 
members thereof) to carry into effect the motion adopted the previous 
evening to suitably convey to President Diaz the appreciation of the 
Association for courtesies extended. 

’ Mr. George H. Cushman, of San Antonio, Texas, read the following 
paper on © 
UNIFORM VOLTAGE AND CONTINUOUS SERVICE. 


This ideal state of affairs is the dream of all central station manag- 
ers, but its realization seems to be just beyond their reach because they 
can never get the stockholders to see the importance of it in the same 
light they do. Uniform voltage and continuous service go hand in 
hand, for you cannot have the one without the other. Why are they 
so all-important ? Because on this kind of service to the public depends 
the very life of the industry. Who would patronize a station the lights 
from which are out for a few minutes, or perhaps hours, once a week 
or once a month, or are continuously going up and down, or are yield- 
ing a poor light during those hours when a good light was most needed. 
An ideal state of affairs means a modern, well equipped station ; and 
by a modern, well equipped station I mean one having duplicate boil- 
ers, engines and generators—the boilers being economical generators 
and the engines economical users of steam, and having close regulation 
under varying load ; the generators being compounded and giving at 
all times at the switchboard any desired voltage, either 110, 220, 500 or 
1,000 volts, or such as the system of distribution calls for. 

If a small plant with one circuit, the success of the plant depends al- 
most entirely on the keeping of that circuit balanced. By that I mean 
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having a good, steady source of power to keep the public always in 
good humor depends more on the line than any other one thing, be- 
cause no man can lay out a system of mains from a feeder that will not 
need careful watching. He can equip his plant to deliver a steady and 
continuous current to a feeder and can tell exactly how much loss there 
will be at the end of the feeder, but he cannot tell, to save his soul, 
which main will have the greatest loss within six months. Adopt the 
national code of wiring, both inside and outside, and it still remains an 
unknown quality, all depending on the public patronage. After being 
in operation six months, if it is found that one main is overloaded and 
voltage low, the common practice is to raise the station pressure to make 
it good ; but there is the biggest piece of folly on record. The proper 
thing to do is to add more copper to that branch. 

Why is it improper to raise the station pressure? I will try to ex- 
plain. Perhaps up to that time all were satisfied with their bills, every- 
one being able to tell by the number of lights used that the meter was 
about correct. The month after the pressure was raised all meters on 
those mains which were not overloaded ran faster by the per cent. of 
increased station pressure put on to relieve the loaded district. Then 
the consumer and the collector fall out, for it is hard to make a man be- 
lieve he has used 15 to 20 per cent. more light than he did before, and in 
consequence he loses confidence in the meters and in the manager, if the 
practice continues. In larger stations, well equipped with good, relia- 
ble apparatus and switchboards, it is absolutely necessary that each 
feeder be automatically controlled for its proper voltage, besides the 
generators being automatic, as at times more than one feeder operates 
on the same machine, or all feeders operate off the same buss bars, no 
two feeders having the same loss at the same time. 

Good line construction adds as much to the success of continuous 
operation as any other feature, and it always needs careful attention ; 
but as in large plants the manager cannot give these details his perso- 
nal attention he must needs depend on and have a good, reliable super- 
intendent of construction whose judgment should always be followed 
if possible. . A good man takes pride in keeping his end of the business 
up in first class condition, but such a condition means a continual re- 
construction of lines as the business develops, and most stockholders 
and managers think that lines once properly put up are all right until 
the feeder becomes overloaded. 

I believe that lines well constructed and well protected from light- 
ning, with branch mains and feeders fused properly, with machines 
protected with automatic circuit breakers and feeder losses automati- 
cally controlled, will afford with careful reconstruction of mains as 
they become loaded, the best means of securing a uniform voltage 
continuous current to the public, and will always keep the consumer 
and central station manager on good and friendly terms. 


Discussion. 


- Mr. J. F. Strickland, of Waxahachie, Texas, having been called on 
to open the discussion, said—I don’t know that I am prepared to com- 
ment upon the paper, which is directly in line with the theory and 
practice advanced in many places. The practice is better than the 
theory. I appreciate the paper. As this is my first time to meet with 
the Association I feel I am here for the purpose of being edified rather 
than to edify. Indeed I must admit my inability to comment upon the 
paper. 

Secretary Holmes then read a paper on “‘ Trucks and their Mainten- 
ance,” by Mr. George D. Hartson. When the Hartson paper had been 
discussed, on motion of Mr. Drake it was decided to instruct the Com- 
mittee on Programme to confer with the local Committee of Arrange- 
ments to determine whether or not it were possible to complete the 
business of the Associations by noon of the following day. 

Mr. J. H. Fitzgerald, Superintendent of the Houston (Texas) Gas 
Light Company, read the following paper on 


STREET MAIN AND SERVICE PIPE. 


I disclaim any attempt at fine engineering problems that are natu- 
rally and closely aliied to this subject, but propose simply to give an 
outline of what I believe is necessary in laying and carrying out the 
actual work to be done. 

I fully realize that there will be but little if anything herein entirely 
new; however, if I can present something, be it ever so small, that will 
interest or benefit even a small portion of the fraternity, my efforts 
will have accomplished all that is expected. 

In main laying the first thing to be considered is the size of pipe you 
are going to use ; and, second, to secure the proper quality. This is a 
serious question, and should be decided with both eyes open. The iron 
in the pipe when fractured should show a dull, gray color, and not 








sparkle or glisten. Such pipe will work easier and stand a greater jar 
or strain than pipe of lighter color and harder metal. The metal should 
be uniform in thickness, and free from any defects that tend to make 
what is generally called poor pipe. When you find a broken section 
that shows one fourth inch metal on one side and five-eighth inch on 
the other, with a cluster of pits, blow holes or cavities extending one- 
half or two-thirds through the metal, it is time to boycott that foundry. 
Pipe should be bought under the most exacting specifications, and if it 
falls below the required standard it should be promptly rejected. Most 
foundries make good pipe, but all do not; and if you get poor pipe 
from a foundry once you should not be tempted to buy of them again, 
even by an offer of a substantial reduction in price, for bad pipe is not 
cheap at any price. There are exceptions to some rules, but to this rule 
there is none. 

Before commencing work, your grades and depth of trench should be 
considered and decided on, and every precaution taken to accomplish 
the work with as few main drips as possible. Next to the naphthaline 
plague, and the unhappy consumer whose last bill is always the largest, 
regardless of his efforts to economize, the street-drip nuisance is among 
the most fruitful sources of annoyance with which gas men have to 
deal ; yet they are anecessary evil. I have in miud a certain locality 
where I found three main drips at one intersection, and three more 
within 150 feet of the same corner ; to put the six into one cost, for 
labor, about $20. I felt it was a good investment then, and have not 
changed my mind, after a lapse of more than three years. Referring 
to grades, you can safely lay a 10 inch pipe and larger to a less grade 
than the smaller sizes. It is not good practice to lay small mains with 
less than 4 inches to each 100 feet in length, while the larger sizes can 
be laid to a grade of 2 or 24 inches in the same distance. 

If care is taken to have the pipe properly laid on the solid ground 
there is but little danger of it sinking enough to impair its usefulness, 
or to cause the company any serious trouble or expense. 

The above figures stand for minimum grades, but when the lay of 
the ground will permit it, these figures should be increased as deemed 
best. When excavating for a pipe trench, and by any chance or mis- 
chance it has been made too deep, the pipe should not be placed on fresh 
back-filling, no matter how thoroughly it may betamped. In cases of 
this kind I would suggest good, heavy blocking, of cypress or other 
durable timber, to be imbedded in the solid ground, and the pipes laid 
upon them. Such blocking should be spaced not more than 6 feet 
apart under large, and 4 feet under small pipe. When doing this class 
of work it is very desirable to have a profile of the street, also a ground 
plan of the sewer pipes, if one can be had ; and it usually can from the 
city engineer, for a reasonable consideration. I recall one or two 
furnished me in this way that were not exactly profiles, for in excavat- 
ing we unearthed many things that were not dreamt of in the 
philosophy of the engineer, much less in mine ; but for all that they 
are a great help in most cases. 

Everything connected with main laying is important. It is im- 
portant to have a bell 4 inches deep; this gives plenty of room to yarn 
the joint well and ieave about 2 inches for lead. It is important to 
have a bell hole large enough to enable the caulker to get all around 
the pipe without unnecessary trouble ; then he has no excuse for not 
doing good work. The proper yarning and caulking of joints is very 
important, and it is at times very hard to get men who will do this 
work just right ; but keep changing until you get those who will do it, 
and do it properly, without being watched. He should drive the yarn 
home hard, and be sure that he does not slight the bottom. When lead 
is used a good sized roll should be employed and properly adjusted, so 
that when the joint is poured there will be a fillet of lead to drive back 
into the bell. This the caulker should do as thoroughly as he does the 
yarning ; and if he “‘ busts” a bell occasionally, look the other way 
and whistle ; it will not happen often. When you get a man who will 
do this work right you can afford to be liberal with him to a reasonable 
extent in order to retain his services. There is nothing more foolish or 
wasteful than doing such work in a careless and slovenly manner, be- 
cause its defects will be concealed under the ground. Remember, there 
it remains, a constant drain on, and menace to, your distributing sys- 
tem, until you are eventually forced, by excessive and constant losses, 
to have the pipe overhauled and the work properly done. When cement 
joints are made the yarn should be driven in the same as where lead is 
used, except that it should be well soaked in water before it is put into 
the joint. Mix the cement (Portland) in the proper quantity, forcing 
it into the bell with a small trowel, then take another supply of yarn, 
wetted as before, and drive it in on topof the cement ; on the outside of 
this fill the joint with cement, until it stands out like a heavy moulding 
at the end of the bell ; smooth it off with the trowel and the joint is 
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made. The cement should be of such consistency that it will not run 
after being applied. If there is water in the trench it shouldbe kept 
below the joint until the cement begins to set. I haveonly used cement 
on street mains for the last 18 months, but so far I have found it in 
every way satisfactory. 

It is bad practice in new towns, where are no established grades nor 
paved streets, and few if any underground sewers, to lay gas mains 
with less than 4 feet of covering. There are many reasons for this. 
First, you will be lower than the water mains and services; and, sec- 
ond, you will always be deep enough to run your own services with am- 
ple grade, thus avoiding the use of service drips. Then when the town 
gets a sewer system there will be private sewers to houses, catch basin 
connections, and what not. By being 4 feet down we would escapé 
most of these. Further, where pipe is laid to this depth we in the 
South have no cause to fear that.the joints will be disturbed by expan- 
sion. At bridge crossings and open places expansion joints should be 
used. Lastly, when the streets have to be paved you escape the extra- 
ordinary expense of lowering your mains and services, which is always 
greater than the original cost for labor in putting in the pipe. Doing 
work in this way is expensive, but it is money well spent. 

Pipe for street mains should be tested under pressure before being 

put into the ground. Although it is pretty certain in advance that 
you will not find many leaks, still if you find one or two in a mile you 
are more than paid for your trouble ; and if you find none you have 
sacrificed your time in a good cause. I feel that we are indebted to 
Mr. John R. Kempf, Jr., of Salt Lake City, for a cheap and convenient 
appliance for making such tests. It was contributed to the ‘‘ Wrinkle 
Department’ of the Pacific Coast Gas. Association, last summer, and 
illustrated and described in the AMERICAN Gas LIGHT JOURNAL, Aug. 
30, 1897, pages 328 and 329. After the pipe is put into the ground, the 
work completed, and the gas let in, another test by a lighted torch is a 
‘precaution not to be overlooked. This will discover any leaks from 
defective work or fractures that might be caused in handling after the 
first test was made. There is no danger attending this test, if the man 
first makes a trip along the line, as his nose would warn him of any 
leak sufficiently large to be dangerous. This test is not only for joints 
but for the entire length of the pipe. 

In regard to coating pipe for street mains, I will say that they should 
be coated on the outside (if it has to be done) with a brush, and I be- 
lieve after all is said that it is the best way to have it done. I do not 
advocate dipped pipe, but I am not as much afraid of it as some men of 
whom I have known and read. Precedents do not always hold good. 
* When a pipe has been in the ground several years and it becomes nec- 
essary to replace it with a new and larger one, the pipe so removed, if 
found in good condition, will always be made to do service in some 
other locality. My observations have convinced me that the soil has a’ 
greater affinity for the uncoated metal, consequently the process of ox- 
idation is much more rapid on uncoated than on coated pipe. This can 
be readily demonstrated when tapping mains for services. 

I do not believe it profitable or expedient from any standpoint to lay 
pipes, in a growing community, smaller than 4inch. I cannot under- 


stand what temptation there is to use 3-inch pipe when, at an additional 


cost.of 6 to 7 cents per foot, a 4-inch might be used. It is well to bear 


in mind that the latter has nearly double the sectional area of the for- 


mer, and will pass more than twice as much gas. In addition to this, 
after both mains are tapped for an inch service connection, the 4-inch 
opposes a resistance to cross fracturing of 7,000 pounds greater than the 
8-inch. The differences in lead and labor are so small that they need 
not be taken into account. Then the only extra cost is about 6 pounds 
of metal per lineal foot ; for this you double.your capacity to.do busi- 
ness, lessen the risk of breakage and consequent leakage, by giving 


you a stronger pipe that has many advantages over a 3.inch for tapping’ 


and attaching services. I am aware of the fact that it is sometimes nec- 
essary to economize, yet I would draw the line on 38-inch main. It 
might do to run in some locality where there is no prospect of any fu- 
ture increase in business, such as running to some public institution 
that occupies a large tract of land, or an isolated residence under like 
conditions. In such cases it would be simply a service pipe—nothing 
more. With the exceptions mentioned, I do not believe any gas com- 
pany is so poor that it could afford to use 3-inch pipe instead of. 4-inch 
for the difference in cost. 

It is generally conceded that all special fittings, such as crosses, tees 
and elbows, should be made with long; curved bends, and not with 
square and abrupt angles. Crosses with four bells are preferable to 
three bells and one spigot. Eighth bends and even sixteenth bends 
should be carried in stock, to be used whenever a deflection in the line 
is necessary. The practice of making such turns with straight pipe is 








very bad, and is-almost sure to leave a defective joint. The joint will 
necessarily be very thick on one side and very thin on the other, be- 
sides, the spigot end on one pipe, being diagonally across the bell in the 
other, obstructs the passage of the gas and causes an unnecessary 
amount of friction that could and should be avoided. 

As wooden gas mains are practically, if not entirely, obsolete, I will 
not take up the time of this meeting with any further reference to them, 
and as wrought iron and steel pipes were never used for street mains by 
me, I will, therefore, leave them to some one better able to deal with 
the subject. 

With reference to that point, I will conclude this part of my subject 
with an extract from a letter, published in the Water and Gas Review, 
January, 1898 (I presume this will apply to gas as well as water), which 
is as follows : 

“The question of the relative values of cast iron and steel, as mate- 
rials for water pipes, is an open one, and the answer depends largely 
upon the requirements of the individual case calling for its use. If 
strength is the predominant factor required, steel may be found the most 
suitable at the minimum of cost, Cast iron is certainly the cheaper of 
the two metals at the present time, except in instances where the great 
cost of transportation militates against the heavier material. That both 
materials are entirely suitable for the purpose is evidenced by their gen- 
eral use the world over.” 

This brings us to the much neglected service pipe, which I shall en- 
deavor to deal with as briefly and asclearly as I know how. My exper- 
ience satisfies me that the larger per cent, of all unaccounted-for gas 
comes from defective service pipes, caused by poor workmanship, the 
ravages of time, and the destructive influences of Mother Earth. I feel 
quite sure we lose more gas from this source than is lost through slow 
meters and leaky mains. Service work, therefore, is of prime im- 
portance, and that no pains should be spared to have it done, in the 
first instance, in the best possible manner goes without saying; for it 
cannot be too well done. -Presuming that the average life of a wrought 
iron service pipe, as it comes from the. factory, is from 8 to 10 years, 
and that by going to a little trouble and expense (very small) it can be 
made to last for 15 or 20 years, and perhaps much longer, is it not the 
plain duty of the engineer or superintendent to incur such expenditure ? 
It is not only his duty but to his interest to do so. In order to accom- 
plish this result service pipe should be tested under pressure and coated 
with some well tried paint or mixture before being put into the ground. 
After the pipe has been jointed and ready for back-filling, the coating 
should be applied to all exposed threads, and at places where it has been 
marged by tools or handling. For some exact and valuable data on 
this point, I will refer interested parties to two articles or papers, read 
before the 1896 meeting of the American Gas Light Association, and 
published in the American Gas Licut JourNAL, of Dec. 7, 1896. One 
of the papers is by Mr. T. Littlehales, of Syracuse, N. Y., on ‘* Service 
Pipes and Service-Piping ;” and the other is by Mr. A. C. Humphreys, 
M.E., N. Y. city, on ‘‘ Coating Service Pipes.” 

Although these are last year’s eggs, they are still fresh and good, and 
likely to remain so for some time tocome. Many companies coat their 
pipes with coal tar, and a variety of other mixtures having coal tar for 
their base. I believe the preparation having the best recommendation, 
and having stood the longest and most satisfactory tests, is that used by 
the Cincinnati (O.) Gas Light and Coke Company, and given to the 
public in the paper by Mr. Humphreys already referred to. Now, as it 
has become an axiom that we cannot get too much of a good thing, I 
shall reproduce the formula for this mixture for the benefit of those who 
may have overlooked it when first published. It is as follows : 

‘‘ Bring a kettle of tar. (20 gallons) to a low boiling point, and add 20 
pounds of fresh slaked lime, sifted over the topand worked down. Boil 
down to a paste, or a consistency about midway. between tar and pitch. 
Let it settle for a few minutes, then add 4 pounds of tallow and 1 pound 
of powdered rosin. Stir until they are thoroughly dissolved and in- 
corporated with the tar, then let it cool and settle. Ladle off into 
barrels. When ready for use, to each barrel of 45 gallons of the above 
mixture add 4 pounds of crudé rubber, dissolved in turpentine to the 
consistency of thick cream. Heat the mixture to about 100° F., and 
immerse the service pipe, heated to about the same temperature.” 

It is our practice in most cases to tap the main on top and one size 
smaller than the service pipe proper. Where an inch service is to be 
used, the main is tapped } inch, and for a 1}-inch service a 1 inch tap is 
used. This will give equally as good results and is an undoubted ad- 
vantage to the smaller sizes of mains, for it greatly lessens the risk of 
cross breaking. I sometimes use a street main service connection that 
I consider has some good points, and present herewith a blue print of 


same, 


, 
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Referring to the drawing, A is a short shoulder nipple; B is a 
plain tee; Cis a plain nipple; Dis a union tee; His the street main. 
The drawing shows the fittings to be of uniform size, while ordinarily 
the nipple ‘“A,” would be 4-inch, and the tee, ‘‘ B,” would be 4 by $ by 
1 inch; the balance of the fittings and line being 1 inch, same as center 
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of B. This 4-inch nipple, being only about 1} inches long, has the ad- 
vantage of the main pressure without any appreciable loss from fric- 
tion. This connection not only gives you a universal joint but enables 
you, by removing the plugs from the tees, toexamine both main and 
service pipe, and if found necessary you can disconnect the service at 
the union tee, to make any changes or repairs necessary. 

This is cheap and convenient, as nothing but regular fittings and all 
right hand threads are used. 

In connecting service pipe together great care should be exercised in 
making good joints. The couplings should be removed, and the thread 
on ends of pipe well painted with red lead mixed with linseed oil, or a 
mixture of litharge and glycerine. This latter hardens rapidly, and 
should not be mixed until you are ready to use it. It is a serious ques- 
tion with me if it would not pay to use extra heavy pipe with patent 
couplings for all services. 

When the price of patent couplings is so reduced as to be ‘‘within the 
reach of all,” I expect to use nothing else. The present price is nearly 
four times that of a plain, and three times that of a galvanized 
coupling, which makes them not only expensive, but unreasona- 
bly so. 

Services could frequently be improved by using wrought iron bends 
instead of the plain, short elbows. Pipe less than 1 inch should not be 
used for services; they are too easily deranged by shifting soil, the 
effect of traffic and many other minor disturbances. A very small de- 
pression will leave a trap that will shut off the gas sooner or later, and 
a very insignificant internal obstruction will cause a great deal of 
annoyance to the company by the frequency of ‘‘complaints.” Be- 
sides using gas for light many consumers use it for cooking and heat- 
ing. An instantaneous water heater, while convenient and economi- 
cal, needs a good supply of gas when in use. In such cases a }-inch 
service will not prove satisfactory, unless it is very short and under 
heavy pressure, and even then it is doubtful. In regard to service 
cocks I am aware that gas men differ as to their value and economy. 
As lozal conditions are not always the same, there are several reasons 
why I consider it good practice to use them. The residence portions of 
our cities are composed almost entirely of frame houses, and conse- 
quently fires are more frequent than where brick and stone prevail. 
In this case, they are convenient to shut off the gas from the premises 
when you are unable to get inside. Again, when your service is shut 

off with water or any other obstruction, it is a simple process to dig 
down to the cock and find out whether the trouble is in the street or in 
the yard. This frequently saves several dollars for labor. 

We have a good many consumers who go away for the summer and 
prefer to have the meter left in and pay rent for it. In such cases we 


always shut the gas off in the street to prevent bills, ‘‘ just a little larger 
than when the family were at home.” Thisis not aone-sided question, 
but I feel satisfied they are worth all they cost and more—at least in 
Houston. I consider it a good practice to use a clip or clamp for at- 
taching services to small mains. This we have not been doing, but I 
expect to adhere rigidly to it in the future. Three or four times I have 
found it necessary to run 2 and 24-inch services from 3 and 4-inch 
mains. Instead of tapping the main, I cut it and put in a tee, with a 
reducing branch for the service connection. Thisis not given as a good 
method in general, but there are times and conditions when it is the 
best thing to do ; and I have no doubt but every man in the business 
has found it necessary, some time in his experience, todo likewise. Ex- 
treme caution should be observed in digging the service trench to avoid 
getting it too deep at any point. A service should lay on the natural 
solid earth its full length, and if the ground is soft or spongy it should 
be leveled down, and a good plank, not less than 8 inches wide, laid 
beneath it ; even a wider one would be still better. 

Lead pipe is not very generally used for services, and in the United 
States its use is very limited. Yet much could be said in its favor, 
and some engineers and managers will use nothing else. It is claimed 
that, when properly protected in the ground, it gives excellent satisfac- 
tion. The claim is no doubt true that they are more durable, present 
a smoother surface to the gas, causing less friction than an iron pipe, 
and have comparatively fewer joints. 

As a case in point, I will cite the New Orleans (La.) Gas Light Com- 
pany, which uses nothing but lead pipe and brass fittings in its service 
work. .I am enabled, through the courtesy of Mr. Carroll, Engineer 
and Manager of the works, to present some facts in regard to the man- 
ner of doing this work and its results, and I feel sure they will be inter- 
esting to many. He lays all his service pipe in wooden jackets ; the 3 
and 1-inch pipe are laid in jackets, 3 by 4 inches, and the 1tand 1}-inch 
in jackets, 4 by 44 inches in cross section ; the jackets are of cypress, 
and made in halves. Each part has a half-round groove the proper 
size to fit over the pipe. The trench is dug to grade and the lower half 
fixed in place. The pipe is then laid in this bottom half and the top 
nailed on. This work is all done with scrupulous care, and has given 
good results. Cypress wood does not decay in the wet ground—the 
ground in New Orleans is full of water—and many lead services thus 
laid have been in use more than 30 years without ever having given 
any trouble. Sometimes where the ground is dry the lumber rots and 
has to be renewed ; when this happens it is generally under the side- 
walk. The soil is very destructive to iron pipe, which, when used, 
only lasted from 2 to 4 years, and, of course, was not as economical or 
satisfactory as lead. All services of ordinary length are laid with only 
two joints—the one at the street main and atstopcock. Rats will gnaw 
lead pipe and sometimes destroy or damage it in loose ground or ex- 
posed places. And it should be remembered that after it has to be dis- 
carded as service pipe it still has some value as scrap lead. 

Discussion. 

Mr. Miller—In discussing this paper I feel as if Mr. Fitzgerald had 
given us much that is worth making note of for our practical guidance. 
Indeed, the paper is very complete. In making cement joints I believe 
the general course is to dip the first yarn in a grout of cement, before 
driving it back. 

Mr. Fitzgerald—I never did that; I simply wet it. 

Mr. Miller—I also find 1 the practice to put in one lead joint to every 
four or five, or to every five or six cement joints. I don’t know what 
the local conditions in Houston are, but when we have an extremely 
dry spell in Dallas we have a large leakage account; the contraction of 
the soil loosens the joints of the pipe. We make it a practice to begin 
in the winter, when things are a little dull, right after the first of the 
year usually, to go over our mains, taking the sections that had not 
been examined the previous year, this plan being followed systematically 
with a view to going over entire main system every three years. As to 
coating pipe. I have just had a little experience therein. While I was 
always an advocate of the use of coated pipe, Iam now more firmly con- 
vinced than ever that it is the proper thing to do. I oncesaw agas main 
in St. Louis, which was cut to admit a fitting, that had been in the ground 
40 years. That main had been tarred when laid. The inside of the 
pipe showed no evidence of tar whatever, but on the outside the tar was 
almost as bright as the day it was put on. There was absolutely no 
rust on the outside of the pipe. I have just taken up two blocks of 


8 inch cast iron mains as it had contracted the habit of breaking every 


time the rainy weather came, and replaced it with larger pipe. It was 
laid without any coating, and I doubt very much if that main is worth 





‘laying again, although it was taken up in good shape. I think 25 per 
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cent. of the body is gone in rust. As to wooden mains, to which Mr. 
Fitagerald referred, I want to relate an experience therewith in Dallas. 
When the Dallas gas works were first built, along in ’72,wooden mains 
were laid. Since my time there we took up several joints of that pipe, 
and some of it was in very good condition, but the gentleman who 
originally acted as Secretary of the Company said that when gas was 
first turned on naturally the trial was a momentous one in the city. 
They turned on the gas arid went up town. The citizens began to light 
up, and as the gas works officials walked along the street they smelled 
gas. Finally the Secretary stepped out into the street to determine 
whether or not the mains were leaking. Walking out until he got to 
the main he struck a match, and the flame went right up all along that 
street like a torchlight procession ; the leakage was abont 60 per cent. 
I think service cocks and a bex cost about $1.50 on an inch service, and 
I believe it always pays to use them. Once in awhile you will get an 
irate consumer who will not let you into the house—I know there is a 
legal process to meet that difficulty—but the outside shut-off easily 
solves the problem, even if the meter is allowed to remain in the house. 
We left a meter in a house for five years, but I finally got it out. [ be- 
lieve there is no open ground as to the statement that the return cur- 
rent of street railways does affect water and gas mains. Six or eight 
months after the completion of the electrical car line on Elm street, 
Dallas, we began to have trouble with our services on that street, and I 
think we had to renew 50 per cent. of them. The services were leaking 
and stopping up. We got rid of a good many }-inch services during 
the replacing. That electrolysis can be remedied I have no doubt, al- 
though the remedy would be rather'an expensive thing for the street 
car company. In time I think the return currents of street car lines 
will not be made through the ground at all. While I have used an- 
other formula, I think the one given by Mr. Fitzgerald for coating 
is the best, even if it does require a little more trouble and time to 
use it. 

Mr. Stewart, of the Waco (Texas) Gas Company, being called upon 
by the Chairman, said: As it happens to be my office with our Vom- 
pany to listen to the gentle admonitions of the people and to patch up 
the sores between our patrons and ourselves, and while I have been 
greatly interested in and benefited by Mr. Fitzgerald’s paper, I don’t 
think I can add anything to the discussion. I don’tthink it can be im- 
proved upon. 

Mr. Miller—I would like to know from some of the street car people 
present if anything is being done looking to relief from trouble of 
ground currents acting on the pipe. I know of one instance concerning 
a lead water pipe and an iron gas pipe, in which the current from the 
car service was the culprit. The current in leaving the water pipe and 
, coming over to the gas pipe literally dissolved the leaden pipe and de 
posited it in the shape of an electro plate of lead on the gas pipe. 

Mr. Scoville, of Austin, Texas—Some two years ago I had a great 
deal of trouble with our West 6th street line. Two or three times every 
week the water company and the Gas Company complained that their 
pipes were leaking. On investigation I found that the bonds used in 
laying our rails were simply small iron wires, and I began right away 
to replace them with good, heavy copper bonds. It is now six months 
since I had a complaint from either of the companies, and I believe that 
this trouble can be generally prevented by good bonding and keeping 
it up; and I believe it can be almost entirely obviated on a smaller 
system. On larger systems it is customary to run heavy returns and 
bonding very often. 

Mr. Chase, representing a street car company—I think the gentleman 
will find, if he is on good terms with the street railway company, that 
the latter often attaches its wires to the pipes, in order to make a better 
return. Some years ago the opinion prevailed that the only way to 
make a return was to attach to the water or gas pipes, and the practice 
was followed without saying anything to the companies. We have 
bonded our track since the first trouble, which happened a few years 
ago. Having had some complaints, we re-bonded with a bond large 
enough for the return. We have never had any complaint since that. 
I may say we never attached to the water or gas pipe. 

Mr. Miller—I know that, ever since the electric street railway car 
made its advent, it has been customary to bond the lines very heavily, 
and I never knew there had been any lack of diligence in that direc- 
tion. But I am surprised to know that small iron wire was ever used 
on a street car line for bonding. I am even too much of an electrician 
to do that. With reference to connecting to gas or water pipes it was 
thought at one time that that was a proper remedy. The mischief, of 
course, is caused at the point where the current leaves the pipe. In 
our city a 36-inch water main runs down the street where the feeders 
run from the power plant, and they have a 3 or 4-inch connection run- 











ning over there to supply the electric plant with water. I think as long 
as they used that they had to renew it frequently. 

The President—I know there was a great deal of agitation on that 
subject in Boston. It has been very expensive to them. 

Mr. Chase—If they have contact enough, and large enough bonds 
attached to the rails, there will be no trouble in taking all that current 
right straight back ; it will never go outside into the earth. The whole 
current will go that way. 

Mr. Scoville—A great deal of the trouble is caused by negligence in 
letting the bonds go without repair after breaking ; but if good bond- 
ing is kept up it is bound to give good results and avoid a great deal of 
that trouble. 


On motion a vote of thanks was passed to Mr. Fitzgerald, and the 
meeting was declared abjourned until 2 P.M. 





Szconp Day.—AFTERNOON SESSION. 


The meeting was called to order by President Fuller, and Secretary 
Holmes read the annual reports of the Secretary and Treasurer of the 
Texas Gas and Electric Light Association, which, on motion, were ap- 
proved and ordered filed. 

Mr. Frank E. Scoville, of Austin, Texas, read a paper on ‘Car 
Bodies : Their Maintenance and Repair,” which was followed by a dis- 
cussion of interest to the representatives of the street railway interests 
present. The references to the methods followed in creosoting ties 
were particularly interesting. 


Mr. Thomas D. Miller, of Dallas, Texas, then read the following 


paper on 
INSTANTANEOUS WATER HEATERS. 


Amid all the trials and vicissitudes of the gas business, with the end- 
less complaints of various characters, many of which are just and 
reasonable, some of which are unreasonable, annoying and perhaps 
puzzling, making of life a desert covered with a vast array of strug- 
gling appliances for the use of gas, it is with delight that the gas mana- 
ger greets an appliance which elicits expressions of praise and satisfac- 
tion from his customers. This appliance is Science’s best substitute for 
Nature’s bountiful work, giving to mankind that which nature 
destined should be the one great preventive and remedy for all the ills 
humanity is heir to, viz., hot water. 

Nothing will bring more benefits (excepting perhaps a full larder) 
into the household than a convenient and abundant supply of hot water 
all the time. 

The water back in the kitchen range does not do this, although at one 
time it was the nearest approach to that ideal. The range boiler has 
really but one virtue to recommend it, that is, to supply hot water in 
several different places at one time. Its installation is costly and its 
maintenance expensive, to say nothing of its lack of economy as a 
means of heating water. Keeping a supply of hot water constantly on 
hand is a wanton waste of heat, for there a steady radiation from the 
conveying pipes and boiler goes on continuously. The ordinary 30-gal- 
lon boiler has 17 square feet of surface exposed to the air and, with a 
temperature of 100° to 110°, makes quite a respectable radiator in a 
warm climate. The circulation in the coils is of necessity slow, and 
thus allows the water to become heated to a point at which it deposits 
the lime held in solution on the inner surface of the water back, there- 
by reducing its efficiency, until it eventually ceases to be of any ser- 
vice, when it must be-removed and cleaned at considerable annoyance 
and expense. 

The instantaneous water heater was first introduced in England about 
20 yearsago. From there it soon found its way to Australia, which 
country, it would seem, is very progressive in its adoption of improved 
gas using appliances. In 1884 a heater was introduced into this 
country from Australia, and, so far as I am able to learn, was the be- 
ginning of the instantaneous water heater business in the United States. 
At any rate the use of this appliance has become so general at this time 
that by way of comparison the idea was in its infancy at that time. 

Naturally many changes have been made in designs and details of 
construction, but the one general principle of bringing the cold water 
in contact with, and thinly distributed over, the surface of heated 
metal, and letting it gradually absorb the heat and pass on to more 
highly heated surfaces to a discharge pipe, has not been changed. In 
the accomplishment of this purpose gas is the best adapted fuel, and the 
success of the heater is due to the use of gas as the fuel. 

When the instantaneous water heater was first put on the market the 
work of education begun, and as its supreme beauty, as a household 
convenience, became more generally recognized the use of the heater 
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became more general, so at this date there are from 15,000 to 20,000 
heaters in use in the United States. 

The most important point in the satisfactory installation of any gas 
using appliance is an ample supply of gas. With the instantaneous 
heater it is paramount, for it must be borne in mind that the water is 
heated in passing over the sheets of metal, and if not heated then to the 
proper temperature the opportunity of doing so is gone. Therefore, an 
ample supply of gas is necessary. 

In all instantaneous heaters using the Bunsen flame, where a cold 
surface is constantly presented to the flame, a vent pipe is absolutely 
necessary, if the heater is to be used in a closed room of the dimensions 
of the ordinary bath room ; and, in any event, it is very much prefer- 
able to have the vent pipe. The Bunsen flame coming in contact with 
the cold surface has its temperature reduced suddenly to such an ex- 
tent that the complete combustion of the gas is interfered with, so that 
the products of combustion become water, carbonic acid and carbonic 
oxide in varying proportions, according to circumstances, instead of 
water and carbonic acid. Carbonic oxide is a very poisonous gas to 
inhale, and has a historical place in the annals of the world. 

No appliance is made for the use of gas with better material or more 
care than the best grades of instantaneous water heaters of to-day, as 
experience has shown that copper and brass only, and an absence of 
soft solder, are absolutely necessary in the construction of a durable 
instantaneous heater. 

With the use of the best materials and workmanship no instantaneous 
heater has been constructed that would stand more than a few firings 
without having a flow of water passing through. It is, therefore, not 
only desirable but necessary, so that a heater may give satisfactory 
service, that the water valve shall open automatically prior to the gas 
valve, and close only after the gas has been turned off. 

The water heater, because of its high efficiency, does not consume a 
large quantity of gas ; for, while it uses at a high rate, it accomplishes 
the work quickly, and is, therefore, not run long at atime. Therein 
lies its beauty and its strength, for it paves the way to the introduction 
of other and more extensive appliances. 

The instantaneous heater will produce hot water instantly, day or 
night, of any temperature and for an indefinite time, if desired, at the 
lowest possible cost. 

The different sizes of heaters will, of course, produce more or less hot 
water according to size, but from the average size heater in ordinary 
use I obtained the following results, with Dallas gas of 20-candle power, 
one-half coal gas and one-half water gas, on two different makes of 
heaters. The tests were made in the houses of consumers, and the 
heaters have been in use a year or more. No special attention was 
given the heaters preparatory to making the tests. 

The results in the following table are obtained from the following 
formula : 

Number gallons water per hour x number degrees F. water was raised 

Number cubic feet of gas used per hour 7 
number of degree gallons per cubic foot per hour, which is taken asa 
conventional unit for comparison. 

Dividing the number of degree gallons by 50, we have the last 
column, ‘* Equivalent of gallons raised 50° with 1 cubic foot of gas.” 

















Tests of Water Heaters under Practical Conditions. Heaters in 
Residences in Use a Year or More. 
| 

“ , Temp. Water. | Equiv- 
Sime ("Gn | Des | | Weer Degree |.icht of 

of Water | “alls. Galls 
: Making | Raised | ,P°r. | Raised 
© | dest. .| actuat |Cu. Ft. | Enter- | Leav- | Actual] Gals. [Degs.F. Cu. Ft. | 50° F. 
E fMinetes|cu.Ft.| Pour, |meater.|enter.| Sun: | tour. Hour. |, o7Gas 
1| 5 |6.75| 81 | 54 | 117.0) 6.00} 72.0| 63.0 | 56.0 | 1.12 
Bh ivccwebinese« 81 54 | 123.0)...... 72.0} 69.0 | 61.3 | 1.22 
3 5 6.75 81 54 101.0) 10.50) 126.0) 47.0 | 73.1 | 1.46 
4 5 6.50 |. 78 55 98.0; 8.50) 102.0) 43.0 | 56.2 | 1.12 
5| 10 |15.00} 90 55 105.3) 17.00} 102.0} 50.3 | 57.0 | 1.14 
Sper See 90 55 rh ere 102.0) 55.0 | 62.3 | 1.25 
7 5 | 7.00 84 56 112.4) 5.75) 69.0) 56.4 | 46.3 | 0.92 
8| 10 |14.00 | 84 56 | 101.5) 17.75) 106.5) 45.5 | 56.9 | 1.14 






































Tests Nos. 2 and 6 are figured on a basis of one hour’s run, from re- 
sults obtained in the last half of tests 1 and 5. 

The temperature readings in these tests were taken by collecting the 
water as it flowed from the heater in a half-gallon measure and taking 
, the temperature when full. The temperature of each half gallon was 
taken, and the temperature tabulated (of water leaving heater) is the 
average of all these readings. A higher reading could have been ob- 


tained if the thermometer had been attached to the outlet of the heater. 
At the conclusion of test No. 5, with a temperature of 60° in the 
bathroom, there was a temperature of 101° in the 17 gallons of water 
contained in a cast iron, enameled bathtub. 

From the foregoing figures it will be readily seen that the cost of 

heating water sufficient for a bath is merely nominal at the present 
prevailing price of gas throughout the country. 
This paper would hardly be complete without some evidence of the 
appreciation of the users of the water heater. The following is an ex- 
tract from a letter, written to a manufacturer of instantaneous water 
heaters, by a New York business man whose name is familiar to every- 
one in this country, and it is a typical expression of the sentiment re- 
ferred to in the first part of this paper : 

‘* * * * The instantaneous heater with which you supplied me is 
in perfect working order. I could not ask for anything more satisfac- 
tory in every way than this heater; and, could it not be replaced, 
money could not buy it. It is one of the greatest conveniences that I 
have ever had the good fortune to use.” 

To be a success in every sense a heater must be well built, moderate 
in size for its requirements and have large heating surface. The entire 
heating surface must be covered with water when operating. It must 
be adjustable to all conditions of water and gasservice. It should heat 
from 1 to 14 gallons of water 50° F. with 1 cubic foot of gas. Itshould 
be pleasing in design, handsome in finish and moderate in cost, com- 
patible with first-class material and. workmanship. 

Discussion. 

Mr. Holmes (being called upon by the President to open the discus- 
sion) said—There is very little to add to Mr. Miller’s paper, for it seems 
to me at least that he covers the ground very completely. I think there 
is nothing to argue and very little to add. 

Mr. Fitzgerald—I would like to ask Mr. Miller if he has any 
trouble instructing his customers how to use the heaters. Is there much 
bother after they are installed, before the customers get in the right way 
of handling them ? 

Mr. Miller—Before the automatic valve was put in they would turn 
on the heat and no water and thus burn the heater up ; but the auto- 
matic valve renders it impossible to turn on the gas without the water. 
Once in awhile they get a little puff in the heater that shakes things up 
a trifle, but it doesn’t hurt anything. If in the heater made several 
years ago the gas was allowed to get in before the light was put to it the 
accumulation of gas would mix with the air and be retained so that it 
would explode ; but now they are right straight up, and if the light is 
not put there at the proper time it is simply a straight shoot up, and no 
damage results. The hardest thing to explain to the consumer is this : 
In the hottest part of the summer time, when the water standing in the 
pipes is at about 70° or 80°, they start the heater and get the water from 
120° to 150° with a big flow. Then, in the winter time, they turn on 
the water when it is down below 50°, and as they don’t get hot water as 
quickly as they did in the summer, they think the heater is not work- 
ing. I think in our city we have 200 or 300 of them in use, and in no 
place where the heaters are used would the consumers part with them, 
if they could not be replaced. 

Mr. Stewart—We are trying to push the heaters in Waco. Our expe- 
rience with them has been perfectly satisfactory. It is only within the 
last three years that the instantaneous heater business has been pushed 
much in Texas. The water heater is a most satisfactory arrangement, 
and I don’t think a customer of ours who uses them would part with 
them under any consideration. I agree with Mr. Miller in everything 
he said, and I have been benefited extremely by his paper. 

Mr. Holmes—I can supplement Mr. Stewart’s statement by saying we 
have had for years a number of these heaters in use in Austin, and are 
again beginning to actively place them—having taken the business of 
their sale into our own hands. Without a single exception that I know 
of they are giving entire satisfaction. 

Mr. Miller—The only heaters that have not given satisfaction were 
ones so cheaply constructed that they could be sold at a very low price. 
A good heater, in copper, fora bath room, will cost $30 ; and one under 
that price could not be as efficient as one would want. A nickel-plated 
heater will cost $35. You do not want a heater of the sort that will re- 
tail for $15 or $20. 

Mr. Stewart—Does Mr. Miller sell these heaters himself, or do other 
local dealers handle them. 

Mr. Miller—I will not keep any man from selling anything in my 
town that uses gas. I encourage it all Ican. When I went to Dallas 
six years ago the plumbers in our city, who were very much out with 
the Gas Company, would ‘“‘nail” it every time they got a chance. I 





have had six years’ missionary work trying to get them all in good 
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humor with the Gas Company so as to have them help us in the gas 
business. Two of our plumbers and one or two of our hardware dealers 
are selling gas stoves. 

Mr. Stewart—My limited experience with gas stoves, which covers 
only a few years, seems to teach me that a universal prejudice exists 
against gas companies among the public generally. When the Gas 
Company puts anything on the market it is at once concluded that it is 
a “‘ robbing faetor,” just like the sale of gas business; and, consequently, 
it is very hard for the companies to make a deal on any article they 
sell. This necessarily forces the goods into the hands of the plumber, 
who, of course, being entitled to his legitimate profit on the goods, 
makes it a little more difficult to control the style of heater that you 
would like your customers to purchase. I agree with Mr. Miller that 
it is desirable to have the best article in the way of a heater ; it is more 
satisfactory in general. The point in my case is I have never been able 
to control the sale of the goods. .Of course, I don’t want to take it out 
of the hands of the plumber ; but at the same time the plumbers have 
a tendency to jump on us through making a larger profit out of the 
goods than they should. 2 

Mr. Holmes—I would like to take issue right here with Mr. Miller. 
It may be (I don’t think so, however), that in Austin we have a par- 
ticularly ‘‘ ornery ” set of gasfitters and plumbers ; but our experience 
has been that where they have done the work—they have done most of 
it for the last ten years, in respect of fitting and piping houses, etc.— 
their work has given us more subsequent bother than has accrued to 
us from any other part of our business. We have insisted, as far as it 
was within our power to insist, that they should adopt something like a 
reasonable size for their pipes, laying them according to some definite 
plan, and following some rule as to the size of the pipe and its capacity, 
etc.; but they won’t doit. They try all sorts of makeshifts, using small 
pipe, crooked pipe and defective‘pipe of all kinds. In afew months you 
naturally hear there is something the matter with the gas. You investi- 
gate only to find a ¢ or }-inch pipe in service, where a 4 or }-pipe should 
have been used (to say nothing of a defective cock or other fitting, or a 
trap that should not have been placed.) So far has this dissatisfaction 
gone that we have found it necessary in putting in stoves to dothe fitting 
ourselves, for the reason that we could not get the local plumbers to do 
the fitting in a satisfactory manner. We have thought very seriously 
of taking up—and I expect we will—the matter of piping the houses 
ourselves for the very same reason. 

Mr. Miller—We do that now. 

Mr. Holmes—Well, I think we will have to do it. Then, too, Mr. 
* Stewart, we have a particularly nice lot of people in Austin ; in fact, I 

think they are quite as good, if not a little better than those who live 
elsewhere. Perhaps that opinion is held by me because I reside there. 
However, I will say that anything the gas company recommends there 
“* goes,” without any question. If we were willing to compete with 
the other salesmen—the plumbers, gasfitters or stove men, and supply 
men who ordinarily sell the goods and carry the stock, I believe we 
could sell the same goods at anywhere from 10 to 25 per cent. higher 
than they would offer them, and do nine-tenths of the business. It 
thay be they like the gas company and have confidence in it; I don’t 
know about that; but I don’t think we have quite the reputation that 
Mr. Stewart says gas companies have generally. We handled the 
stoves and supplies ourselves several years ago, but the plumbers and 
gasfitters induced our people to believe that they could do better for 
them. The manager of the Company at that time said: ‘‘ Yes, we will 
turn the trade over to you.” The result is that the business from year 
to year dropped off. Instead of selling from 40 to 100 stoves in a season 
the sales were far below those figures. Usually when the gas com- 
panies handle such things, 20 are sold the first year, 40 the next, 60 the 

_next, andsoon. When we turned tie trade over to the gasfitters and 
stove men the tide went the other way—from 60 to 40, to 20 to 10. Then 
we took it up again ourselves and it went back the other way. We said 
to the gasfitters and plumbers we will afford you every facility for sel- 
ling the stoves, and only ask you to carry a stove that we can recom- 
mend. They did so, but we made 20 sales where they made one. AsI 
said awhile ago, I believe we have a better lot of people to deal with 
than the average gas company has, and it may be they show more con- 
fidence in us than is shown to the average gas company ; but the fact 
is the stove men don’t do a bit of business. The consumers come to us 
and pay us a great deal more for the same appliance. 

_ Mr. Stewart—I am very glad to know that he is surrounded by such 
a genial set of people ; but I think the members of the Association will 
agree with me, in reply to his statement that whatever the gas company 
says goes, that, it is the situation, or condition with all of us, it has to go. 

Mr. Miller—I am inclined to think Mr. Holmes has neglected one of 





the best features he has. A man fits up a house, and he does it by con- 
tract ; his specifications requiring that the fitting be done according to 
the rules and regulations of the gas company. In getting up the 
specifications, instead of going into the many details, the contracts 
simply say, ‘‘Do it according to the Gas Company.” We have 
changed our rules and increased the size of our pipe, and when a 
plumber refuses to use that size of pipe we refuse to give him a ceriifi- 
cate of inspection, and the owner of the building will not pay him for 
it until he does get the certificate. An inspector in our employ several 
years ago was a small man, and ne wouldn’t pass a job, so the plumber 
just ‘‘ knocked the stuffin’ out of him,” but the job didn’t go. 
On motion a vote of thanks was passed to Mr. Miller. 


[To be Continued.] 








The Valuation of Spent Oxide. 
eli a 

The Journal of Gas Lighting says that Dr. Lubberger, of Carls- 
ruhe, in an article in the Journal fiir Gasbeleuchtung, points out that 
spent oxide is often valued solely on the basis of the amount of prus- 
sian blue which it contains. This statement applies to spent oxide 
from nearly all Continental gas works, and from the numerous works 
in this country where purification by lime has not been adopted, or 
where the oxide is used in an anterior position to the lime. We there- 
fore give some particulars from Dr. Lubberger’s article. 

The simplest and most general method of estimating the prussian 
blue in spent oxide is that devised by Drehschmidt. It is described by 
him in the fourth edition (German) of Muspratt’s ‘‘ Chemie,” Vol. V., 
p. 505. Ten grammes of the oxide are put in a 500 c.c. flask, along with 
150 c.c. of water and 1 gramme of ammonium sulphate. Fifteen 
grammes of mercuric oxide are then added, and the whole is boiled 
for a quarter of an hour. After cooling, it is agitated while 0.5 to 1.0 
c.c. of asaturated solution of mercurous nitrate, and so much ammonia 
as causes any precipitate, are added. Then the flask is filled to the 
mark with water, and a further 8 c.c. are added to compensate for the 
volume of the solids. Itis afterwards agitated, and filtered through a 
dry filter. Then 200 c.c. of the filtrate, representing 4 grammes of the 
oxide, is transferred to a 400 c.c. flask ; and at least 6 c.c. of ammonia 
(.91 sp. gr.) and7 grammes of zinc dust are added, for the purpose of 
separating the mercury from the mercury cyanide, and converting the 
cyanogen into ammonium cyanide. After agitation for some minutes, 
2 c.c. of 30 per cent. solution of potash are added, to prevent volatiliza- 
tion of hydrocyanic acid; and the whole is made up to 400 c.c., and 
filtered through a dry filter. Then 100 c.c. of the filtrate, representing 
1 gramme of the oxide, is mixed in a 400 c.c. flask with excess—30 to 35 
c.c. generally suffice—of decinormal solution of silver; then agitated ; 
and acidified by means of dilute nitric acid. The cyanogen is thus 
separated as silver cyanide ; and after the precipitate has settled out, the 
flask is filled up to the mark, agitated, and the contents filtered through 
a dry filter. Then 200 c.c. of filtrate is taken for the determination of 
the excess of silver used, by titration with y, normal solution of 
ammonium sulphocyanide, according to Volhard’s process. 

It has often been questioned whether the sulphocyanide and chloride 
are wholly removed by the mercurous nitrate and ammonia precipita- 
tion. Burschell has therefore adopted the plan of extracting the blue 
from the oxide in the first instav.ce, by means of alkali and iron salts ; 
and only estimating by Drehschmidt’s method the blue thus purified. 
But Drehschmidt has shown that the sulphocyanide and chloride are 
wholly removed if a sufficient quantity of the mercurous nitrate is 
added, and that then only the cyanogen is estimated in the titration. 
In the great divergence in the composition of spent oxides, it has, 
however, been observed that a portion of the cyanogen can exist in 
them in combinations which do not permit of the production of ferro- 
cyanide by the usual manufacturing processes. This portion of the 
cyanogen is therefore valueless for the manufacture of blue or other 
ferrocyanides. Drehschmidt has, indeed, shown that the whole of the 
cyanogen in the spent oxide from the Berlin gas works can be converted 
to potassium ferrocyanide ; but it has not been proved whether or not 
such is the case generally. 

A number of samples from the Carlsruhe gas works were therefore 
examined according to Drehschmidt’s method, and to Burschell’s modifi- 
cation of that method. As much sulphocyanide was present in some 
cases, the effect of using 10 c.c. in place of 1 c.c. of solution of mercur- 
ous nitrate was tried ; as was also that of extracting most of the sulpho- 
cyanide from the samples with hot water, and otherwise proceeding _ 
according to Drehschmidt’s method. The following results are selected 





from those given in the paper : 
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—_ —-Percentages of Prussian Blue according to——-————._ Percentage 
Dreschmidt's of Sulpho- 
: Drehschmidt’s after Prelimi- cyanide, 
Varied by the nary Extraction as the 
No. of Dreh- Burschell’s Use of 10 ¢.c. of Sulpho- Ammo- 
Oxide schmidt's Modifi- of Mercurous eyanides with nium 
Sample. Method, cation. Nitrate. Hot Water, Salt. 
III.. 11.12 7.90 10.11 aes 2.00 
y. 8.60 6.96 7.82 1.75 
VI. 9.50 7.39 . 8.90 1.75 
VII. 9.11 7.16 8.80 1.98 


Itseemed very improbable that so much of impurities could be present 
in the silver precipitate as the differences in these numbers indicated ; 
and as qualitative tests of the precipitate confirmed this view, quanti- 
tative tests were carried out. Drehschmidt’s method was pursued until 
after thé point where zinc dust is added ; then measured quantities of 
the solution which has been treated with zinc dust were mixed with 
excess Of silver nitrate, and acidified with dilute nitric acid. The pre- 
cipitate was next dried at 105° C., and collected on a weighed filter ; 
and the weight when constant was noted. This is the weight of silver 
cyanide plus impurities. After incineration of the filter apart, from the 
precipitate, the latter was raised to incandescence, first in air, and after- 
wards in a stream of hydrogen, until the weight was constant. The 
weight of silver thus found afforded by calculation the weight of silver 
cyanide equivalent to it ; and from the difference between this weight 
and that of the silver cyanide plus impurities, the amount of silver sul- 
phocyanide in the impurities was found from the ratio between the 
molecular weights of silver cyanide and silver sulphocyanide. The 
qualitative. tests had established the absence of chloride in the pre- 
cipitate. 

In one volumetric determination by Drehschmidt’s method, 19.7 c.c. 
of decinormal solution of silver were used per gramme of oxide. Now 
1c.c. of this solution corresponds to 0.4771 per cent. of blue ; therefore 
the oxide would contain according to this test 19.7 x 0.4771 = 9.39 per 
cent. of blue. Presuming 18 c.c. of the solution were precipitated by 
ammonium cyanide, and the remaining 1.7 c.c. by ammonium sulpho 
cyanide, then, because 1 c.c. of decinormal silver solution is equivalent 
to either 13.4 milligrammes of silver cyanide or 16.6 milligrammes 
of silver sulphocyanide, the precipitate from 1 gramme of the oxide 
would consist of 0.2412 gramme of silver cyanide and 0.0282 gramme 
of silver sulphocyanide, and would weigh 0.2412 + 0.0282 = 0.2694 
grammes. If the whole of this precipitate were regarded as silver 
cyanide, 20.1 c.c. of decinormal solution of silver would have been 
needed ; arid this would have been equivalent to 9.59 per cent. of blue 
in the oxide, which is a higher result than that afforded by the volu- 
metric Drehschmidt test. A higher result than that obtained by the 
volumetric test is obtained whenever appreciable quantities of sulpho- 
cyanide are present. In tests on four samplesof oxide, the results were 
in every case lower than those obtained volumetrically, therefore the 
precipitates could have contained only trifling amounts of sulphocyan- 
ide. The following are the figures obtained by these and other methods 
from the four samples : 





rene: the a - gy Blue 
Sample Number. Il, - Iv. Vv. Vil. 

By Drehschmidt’s volumetric method 10.5 9.39 8.60 8.80 
Calculation from the total weight of 

the precipitate, which is regarded as 

wholly silver cyanide.............. 10.30 9.34 8.58 8.74 
Calculation from the weight of silver 

cyanide as calculated from the sil- 

TOP INN, 6 io Vase dvvevnvescetes 10.30 9.04 8.08 8.51 
By Burchell’s modification .......... 7.90 6.58 6.91 7.13 


These figures demonstrate that the solutions which have been treated 
with the zinc dust contain in all cases more hydrogen cyanide than 
could be formed from the Prussian blue present. They show that 
there exist in spent oxide, in addition to the ferrocyanides, other 
cyanogen compounds which do not yield Prussian blue and are not 
precipitated by iron salts. These compounds, however, yield mercury 
cyanide when boiled with mercuric oxide ; and they are consequently 
estimated as Prussian blue in Drehschmidt’s method. But the spent 
oxide is only worked up to ferrocyanides; and therefore the other 
cyanogen compounds are of no value to the chemical works. Dreh- 
schmidt’s method, without preliminary extraction of the blue accord- 
ing to Burschell’s plan, can therefore only be used for the valuation of 
spent oxide when it is certain that al] cyanogen compounds, except 
ferrocyanides, are absent. In conjunction with Burschell’s modi- 
fication, it undoubtedly is the most reliable and exact method of 
valuation yet devised. 





Preliminary Report of the Committee on Coal Analysis.' 


a ee 
To the President and Members of the American Chemical Society : 


At the Cleveland meeting of the American Chemical Society a Com- 
mittee, consisting of W. F. Hillebrand, C. B. Dudley and W. A. 
Noyes, was appointed to consider the methods of proximate analysis of 
coal with a view to the adoption, if possible, of uniform methods for 
this.country: After discussion among themselves, the Committee have 
formulated the following outline of methods for analysis which they 
herewith submit, rather as a means of securing further information 
than as a final report. The Committee very earnestly request all chem- 
ists interested in the matter, who may see this report, to send to the 
chairman of the Committee a criticism of the methods proposed and a 
statement of any objections they see, and of any modifications which 
they think desirable. 

Since the literature of the subject is widely scattered and much of it 
is not easily accessible, the Committee request that all who have pub- 
lished papers bearing on the subject will, if possible, send to the Com- 
mittee reprints of such papers ; or, if that cannot be done, a statement 
of where such papers can be found and the points covered. 

Without the full and hearty co-operation of others the labors of the 
Committee will be greatly increased and the conclusions finally arrived 
at will be less representative of general experience than it is desired 
they should be. 

METHODS OF ANALYSIS. 


1. Sampling.—At least 5 pounds of coal should be taken for the orig- 
inal sample, with care to secure pieces that represent the average. 
These should be broken up and quartered down to obtain the smaller 
sample which is to be reduced to a fine powder for analysis. The quar- 
tering and grinding should be carried out as rapidly as possible, and im- 
mediately after the original sample is taken, to prevent gain or loss of 
moisture. The powdered coal should be kept in a tightly stoppered 
tube or bottle till analyzed. 

2. Moisture.—Dry 1 gram of the coal in an open porcelain or platin- 
um crucible at 104° to 107° for one hour, best in a double-walled bath 
containing pure toluene. Cool in a desiccator and weigh covered. 

Question: Has anyone experience with other methuds of drying? 
Over sulphuric acid, in vacuo, in a current of air, in watch glasses, or 
otherwise? Especially in this and other cases, the Committee desire 
any comparative results which can be furnished. 

The following comparison of the effect of drying one hour in a tolu- 
ene bath, 20 hours in vacuo over sulphuric acid, and in air over sul- 
phuric acid was made by Dr. Hillebrand : 


OneHour 20Hours In Air over H2S04. 





inToluene invacuo 
Bath. overH2S0s. 24Hrs. 48 Hrs. 120 Hrs. 

Coal No. 1.. 2.85 3.60 2.87 3.15 3.39 

ee os Se 3.59 ee 

wy -. 3.23 3.57 

* -. 3.25 3.49 

- .. 3.24 

* -. 3.22 

- .. 3.27 ate esau gees 

5 2..-1.84 2.08 1.77 2.00 

" .. 1.83 2.07 iced oii 

° £18 1.75 1.42 1.70 

9 ee 1.73 aa ceed 

* 4..'1.01 1.04 1.05 1.18 

* ow Re 1.03 “ees wae 

a 5.. 1.40 1.69 1.45 1.66 

. 1.41 1.67 

MS ea eg 1.67 ivan aie 

Hi 6.. 0.30 0.21 0.23 0.25 

. 0.34 0.28 


These results seem to indicate that drying in vacuo gives higher, and, 
probably, more correct results than drying at 105° for one hour. 

The following experiments were carried out by Mr. W. E. Burk at 
the Rose Polytechnic Institute’ for the purpose of determining whether 
volatile matter other than water is lost in drying bituminous coals. A 
hard glass tube was partly filled with copper oxide, partly jacketed 
with a glass sleeve so that a portion could be heated to 100° by a cur- 
rent of steam. The coal was weighed in an aluminum boat enclosed 
in a weighing tube, and was then heated to 100° for an hour in a cur- 
rent of dry air. The moisture and any volatile matters which were 
expelled were passed over the heated copper oxide and the water and 


1. From the Journal of the Society. 
2. See Proceedings of the Indiana Academy of Sciences for 1896, p. 113. 
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carbon dioxide were absorbed as usual in calcium chloride and in pot- 


ash bulbs. There results were as follows : 

Water Found Per Cent. Per Cent.of Per Cent. 
bey, | Loss in Weight in of Found of Excess 
of of Calcium Water in in of Hydrogen 
Taken. at 100 Degrees. Chloride Tube. Coal. Potash Bulb. Found. 
1.4217 0.1994 0.2014 14 00 0.048 0.016 
1.1195 0.1596 0.1625 14.25 0.058 0.029 
3.1079 0.2111 0.2113 6.78 0.022 0.001 
3.2356 0.2152 0.2142 6.65 0.025 
2.9408 0.1967 0.1967 6.65 0.037 


The amount of moisture found was slightly higher than was found 
in the same coal by the usual method, perhaps because of the current 
of dry air over the coal. Since the loss of volatile matter other than 
water was always less than one-tenth per cent., it can safely be dis- 
regarded for most practical purposes, with coals of this class. 

3. Volatile Combustible Matter.—Place one gram of fresh undried 
coal in a platinum crucible, weighing 20 to 30 grams and having a 
tightly fitting cover. Heat over the full flame of a Bunsen burner for 
7 minutes. The crucible should be supported on a platinum triangle 
with the bottom 6 to 8 cm. above the top of the burner. The flame used 
should be 20 to 25 cm. high when burning free, and the determination 
made in a place free from draughts. The upper surface of the cover 
should burn clear, but the under surface should remain covered with 
carbon. To find “ volatile combustible matter,” subtract the per cent. 
of moisture from the loss found here. 

Questions : Should a larger portion be taken? Should the coal be 
heated more gradually at first ? Should a blast be used? Can results 
be obtained by heating in a muffle, or in any other manner, which will 
agree with those obtained by this method ? 

The Committee consider the determination as largely arbitrary, in 
any case, and believe that uniform results in- the hands of different 
chemists will be best secured by making the conditions as simple as 
possible. The most serious objection to the method proposed appears 
to be the danger of mechanical loss at the commencement of the heat 
ing. It is believed, however, that the error from this source is less 
than would arise from any method which leaves the application of the 
heat to the judgment of the operator. 

The Committee especially desire to secure any analytical data which 
may be available to show the degree of concordance of results obtained 
by the same or different chemists. Also any comparison of analytical 
results with results of commercial coking. 

4. Ash.—Burn the portion of coal used for the determination of 
moisture, at first over a very low flame, with the crucible open and in- 
clined, till free from carbon. If properly treated, this sample can be 
burned much more quickly than the dense carbon left from the deter- 
mination of volatile matter. : 

Question: Are carbonates likely to be present in the ash in such 
amount that heating over a blast would lessen the weight apprecia- 
bly ? 

‘When the sulphur in the coal is in the form of pyrites, that com- 
pound is converted almost entirely into ferric oxide in the determina- 
tion of the ash and, since 3 atoms of oxygen replace 4 atoms of sulphur, 
the weight of the ash is less than the weight of the mineral matter in 
the coal by five eighths of the weight of the sulphur. While the error 
from this source is sometimes considerable, the Committee are now pre- 
pared to recommend such a correction. 

5. Fixed Carbon.—This is found by subtracting the per cent. of ash 
from the per cent. of coke as found in paragraph 3. 

6. Sulphur.—What. methods are used? Eschka’s, with sodium or 
potassium carbonate, fusion with sodium carbonate and potassium 
nitrate, Carius’ or others? Any comparative results are especially 
desired. : 

7. The Committee would recommend that the heating effect be calcu- 
lated on the basis of the coal burned to carbon dioxide and ‘vapor of 
water at 100° C., and bestated either in calories per kilogram or English 
heat units per pound. The theoretical evaporative effect is to be calcu- 
lated by dividing the number of calories per kilogram by 536 or the 
number of English heat units per pound by 965. In either case it ex- 
presses the theoretical number of kilograms or pounds of water con- 

verted into steam from and at 100° C. by one kilogram or pound of the 
coal. 

A calculation of the results of 21 analyses, with determinations of 
heating effect with the bomb calorimeter, made with Indiana and Pitts- 
burgh bituminous coals, shows that the heating effect may be found in 
all cases examined, with a maximum error of 2 per cent., by the follow- 
ing rule : 

Subtract from 100 the percents, of moisture and ash and one-half the 





per cent. of sulphur, and multiply the remainder by 80.7. The product 
will be the heating effect of the coal burned to vapor of water, expressed 
in calories. 

The Committee will be glad of any data which will enable them to 
further test this factor and also of any data with regard to other methods 
of determining heating effect. 

Persons interested in the subject of coal analysis are requested to send 
any communications which they may wish to make, to Prof. W. A. 
Noyes, Rose Polytechnic Institute, Terre Haute, Ind. 

W. A. Noyes, 


C. B. DuDLEy, 


{commit 
W. F. HILLEBRAND, 








Station Photometry. 
peter 
[By Buckner: SPEED, in Electrical World.] 

The following explicit and detailed directions for the construction and 
operation of a central station photometer department may be of value 
to electric lighting engineers who wish to take more care as to the lamps 
they are using, but do not know just how to go at it : 

There should be at the station in the testing room a photometer in the 
form of a closed wooden box, 8 feet long by 16 inches square, painted 
dull black inside and out. This photometer box should be provided 
with baffle diaphragms as described below. 

At one end of this box should be placed a standardized 16-candle 
power lamp, at the other end the lamp to be tested, and between these 
lamps a photometer rail carrying the screen carriage. The screen 
should be an ordinary reversing Bunsen spot, viewed on both sides sim- 
ultaneously by means of inclined mirrors. 

Carried by the screen carriage there should be a hood, looking into 
the mirrors, and also projecting through the face of the photometer box 
and carrying a sliding cover which, moving with the hood, should 
cover the slot in the front of the box through which the throat of the 
hood slides. 

By this means the observation of the spot and the reading of the bar 
may be accomplished without admitting light to the box. 

The sliding screen carriage, hood and slidiug cover should be rigidly 
connected, and attached also to a pointer traversing a scale fixed on the 
front of the photometer box. 

Standard Lamps.—Greater confidence can be placed in the results 
obtained by the use of lamps standardized with care on a plain candle 
bar photometer, than by the use of se-called standard lamps purchased 
on the market. 

Buy three packages of 1 dozen English standard sperm candles from 
three supply houses in different cities and number and label each can- 
dle, also enter in record book the number and maker or furnisher of 
each dozen candles. Select from each package the best six average can- 
dles, choosing well centered wicks (at both ends) and rejecting those 
which caliper furthest from the mean in diameter ; also caliper size of 
wick, note and record color of sperm and reject those which are not 
the same color as the others in the same package. 

Light these selected 18 candles in a still room and let them burn un- 
til the cups have reached the full diameter of the candle. Blow them 
out and empty the cups of melted sperm formed around the wicks. 
Trim the rims of the cups flat to the wick, trim the wicks square off, 
leaving them one-half inch long from the flattened cups. Light the 
candles again and let them burn down about one-half inch of sperm, 
then select the best three out of each original lot, judging by medium 
height of flame and good behavior of wicks, etc. This will give nine 
representative candles ; the mean of the light of the nine is to be taken 
as the true candle power. They are the primary standards. 

These nine candles are to be burned one by one on a regular or im- 
provised bar photometer, the candles being mounted on a weighing 
balance to correct for rate of burning by grains of sperm consumed per 
minute. The candles are not to be burned to butts shorter than 14 
inches in length. 

To insure concordant results in the: burning, trim.the cup flat, trim 
the wick half an inch long, turn the flat side of the wick perpendicular 
to the bar, light the candle and let it burn until flame is 1} inches high, 
bring the weighing balance beam to zero and start the stop watch when 
the pointer of the balance crosses the zero line. Take off 10 grains 
weight at once and catch the first photometer reading at the first 30 
seconds and on each half (not even) minute reading thereafter. This 
will get in five readings one minute apart and leave about half a 
minute for the catching of the sperm weight at the end of the five 
minutes. When the balance pointer again crosses zero, stop the step 





' watch and record the time of the burning of the 10 grains. 
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If the room is large and perfectly dark and the walls black and all 
white substances guarded against reflecting light toward the screen, the 
candle power of an incandescent lamp at the other end of the photom- 
eter bar can be determined with reasonable accuracy. 

Nine standard candles have been selected for the primary standard, 
as detailed above, from them by direct comparison are to be made the 
secondary or working standard incandescent lamps for use in the 
station photometer. 

From a barrel of 250 high grade lamps carefully chose 25 lamps, 
avoiding any handling of the glass, and manipulating them by the 
brass bases only. These 25 lamps must conform to the following 
requirements : 

1. Efficiency not higher than 3.6 watts per candle power (take the 
maker's word as to this.) 

2. Lamps to have Edison screw bases with porcelain filling, bulbs to 
be of uniform size and shape and of good workmanship. 

3. Filament to set true and central in bulb and to lie in a flat plane 
when cold, forming a single unanchored U. 

4. Filaments to remain flat and plane when current is turned on and 
not to curl or twist any when lighted and turned out. 

In handling the lamps in the socket for this trial use the tissue paper 
in which they are packed and do not touch the glass. 

Examine these 25 again, noting : 

1. Faulty or protruding leading in wires or loose bases. 

2. Striations in the glass. 

3. Kinks in the filament or bright spots in the filament when lighted. 

4, Lack of uniformity in the size and position of the filaments in the 
globes. : 

5. Undue fluorescence of globes when the current is on. 

Probably 20 will stand this inspection. Measure each one of these on 
the station photometer, comparing them with an old lamp which has 
burned at least 200 hours and which in general complies with the con- 
ditions just noted. Mark and record the candle power of each of the 
new lamps in terms of the old one which is a temporary selecting 
standard. Compute the mean of the new lamps in terms of the old 
lamp and reject any lamps that are very far from the mean value. 
Number each lamp that passes this test with a lead pencil on the por- 
celain base and record its value in percentage terms of the old lamp, in 
a record book. 

Put all these lamps (from 18 to 20) in a bank of receptacles very 
heavily wired to prevent drop, and let them burn 100 hours on the 
station current. After the lamps have been burned 100 hours compare 
them again with the temporary selecting standard lamp (the old 
lamp) which has been carefully laid away in the mean time and neither 
used nor handled. Measure and record the values of the lamps now 
after their 100 hours of burning, in percentage terms of the old lamp. 
In this test, include an ammeter in the circuit of the new lamp and also 
measure the voltage and hold it at the rated voltage of the lamp. 

Select the 9 lamps from the above lot which are nearest the mean in 
candle power in terms of the old lamp, rejecting those which have 
changed most in the 100 hours, also any which have current consump- 
tions far from the mean current of the lot. Make a mark on the globe 
near the base ferrule, so that the same face of the filament will always 
be turned toward the photometer screen. Provide separate stout paste- 
board boxes for each lamp, the boxes to have hinged tops and to be pro- 
vided with cotton batting lining and padding. In the top of each box 
put a copy of the full record of the lamp as taken from the record book. 

These nine lamps are now ready for standardizing. They are at their 
most stable period of life, having iu the 100-hour burning flashed off 
all their initial irregularities, and from the above tests and examina- 
tions have proved themselves to be the best of good hardy lamps. 
When their mean value, determined from the nine primary standard 
candles is known, then they become the secondary or working stand- 
ards. Test these nine lamps one by one with a regular standard 
—— bar photometer, using the nine primary standard candles one 

y one, 

The lamps are to be marked on the porcelain bases in India ink, 1, 2, 
3, 4, 5, 6, 7, 8, 9. 

Similarly mark the candles A, B, C, D, E, F, G, H, L. 

Using candle A, measure lamp No. 1 with it for five minutes, there- 
by obtaining five settings of the screen. Average these and correct by 
the consumption of sperm. . 

As soon as the 5-minute test on lamp No. 1 is made blow out the 
candle, trim it and get ready for the test of lamp No. 2 on candle A, 
and in each case let each 5-minute burning be a separate test. 

On candle A test lamps Nos. 1, 2, 3, 4. 
On candle B test lamps Nos. 2, 3, 4, 5. 





On candle C test lamps Nos. 3, 

On candle D test lamps Nos. 4 

On candle E test lamps Nos. 5, 6 

On candle F test lamps Nos. 6, 7, 8, 

On candle G test lamps Nos. 7, 8, 9, 

On candle H test lamps Nos. 8, 9, 1, 

On candle I test lamps Nos. 9, 1, 2, 3. 

The exact details of this test should be as follows: 

Carefully take lamp No. i out of its box without touching the glass 
and screw it into the adjustable socket in the standard photometer. 
Turn the marked face toward the photometer screen, set the plane of the 
filament exactly perpendicular to the axis of the photometer bar and 
concentric with it, let the axis passing through the center of the screen 
(parallel to the axis of the bar) pass through the loop of the filamentso 
that the distance from this axis line to the top turn of the filament is 
equal to one-third of the height of the filament. 

Hold the voltage delivered to the lamp steadily at the voltage marked 
on the lamp, using a small rhecstat for the purpose. Let one observer 
work the rheostat, record voltage, current and watts, while the other is 
making the settings. 

The first mentioned observer should manage the candles, stop watch, 
meters and rheostat so that the screen observer need not use his eyes 
for anything but his own observations. As soon as lamp No. 1 is 
finished and recorded put it back in its box. Blow out the candle, 
trim the cup flat and the wick to one-half inch and start again on lamp 
No 2 when the flame has come to length. 

It will be seen that the comparison of the nine secondary standard 
lamps with the nine primary standard candles, with four five-minute 
sets of observation on each candle, each of the observations consisting 
of five screen settings, involves 180 settings of the photometer screen. 
By steady work this can be done in two days without unduly long 
hours in the photometer room. 

To compare these values and get the most probably correct value of 
the nine secondary standard lamps a simple graphic method will be 
found the most practicable. 

On thin tracing paper lay off and plot a separate diagram for each 
candle as follows : Draw a baseline and four equidistant perpendicular 
lines and on these to a convenient scale lay off the candle powers of 
lamps 1, 2, 3, 4, as obtained from candle A ; mark this diagram ‘‘A.” 
In like manner make diagram ‘‘B” show the values of lamps 2, 3, 4, 
5, and so on, making in all nine diagrams. Next superpose the corres- 
ponding numbers on each sheet over each other as nearly as the three 
points will fit, keeping the perpendiculars always parallel to each other, 
and draw a new mean base line through the average of all the base 
lines of the diagrams. In this way the most probable true value of the 
lamps will be obtained in terms of the mean of all the candles. 

It might be of interest and also serve as a check on the readings to 
plot the values as corrected on a new curve having nine ordinates, 
each candle power, as corrected by the above graphic method being laid 
off. Also plot the comparative values which these lamps gave when 
they were balanced again by the temporary selecting standard lamp, 
referred to above as the ‘‘old lamp.” This is not, however, necessary. 

Having now secured nine lamps of more than average excellence 
and with reliably known candle powers, make copies of the records of 
each lamp and paste them in the insides of the individual lamp boxes. 
Three of these lamps should be filed away for reference and not used 
unless some dispute comes up as to the candle power standard in use by 
the station at that date. For instance, if the maker of a lot of rejected 
barrels of lamps disputes the standard these lamps will be a readily re- 
producible candle power standard. The remaining six lamps are to be 
each used 50 hours of actual testing only. 

Station Testing.—Take the case of a consignment of 50 barrels of 
lamps warranted by the maker to deliver a specified candle power for a 
given number of hours of burning, with a variation of voltage not to 
exceed a specified percentage above that marked on the lamps. 

Two lamps should be taken at random from each barrel. A box with 
compartments, like an egg-shipping box, is to be provided and each 
pair of lamps put in a separate compartment with a card bearing the 
number of their barrel. These 100 lamps are then to be measured on 
the station photometer and in the record book are to be placed the serial 
numbers of the barrels, etc., the candle power of each pair of lamps 
and the current and watt consumption. With the station photometer 
all this can be done in two hours at the outside and has been done in 
much less time. 

There should also be provided a heavily wired bank of receptacles 
laid off to correspond to the compartment box mentioned above, and 
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each of the lamps should be put into its receptacle and burned continu- 
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ously. This bank of receptacles may be located in the dynamo room, 
where the attendants can check the voltage at frequent intervals. A 
rheostat and a recording voltmeter (checked once a week with a stand- 
ard instrument) should be connected to this bank of receptacles, so that 
a record of the voltage at which the lamps were burned can be ob- 
tained. 

On a regular day each week the current should be switched off, and 
all the lamps run through the station photometer, and this repeated 
until they are burned out or the contract for life and candle power has 
been fulfilled. About five weeks will be the duration of the burning. 

A full statement may then be made showing the average candle 
power, maximum and minimum candle power, and current and watts 
(total and per candle power) of the lamps from each barrel. 

There may accompany this report the diagrams of the voltage from 
the recording meter, which will also show the duration of the burning 
and the duration of the intervals during the weekly tests. 

No lamps should be used from the barrels under trial until they have 
been tested fully and the report approved by the buyer of the lamps. 

If the average of two lamps is below the required values or if either 
of them is very much below, then there may be taken from the doubt- 
ful barrel another sample of three lamps and the decision upon the bar- 
rel may be withheld until they are fully tested. Thenif the barrel still 
falls below the requirements it should be returned to the maker. 








ITEMS OF INTEREST FROM VARIOUS LOCALITIES. 
ashlee ss 
THE Green Bay (Wis.) Gas and Electric Light Company is to be re- 
organized, Mr. Sinclair Mainland (who has been the active man in the 
Company for some time past) and his brother (Mr. William Mainland, 
of the Oshkosh Company) having secured by purchase a majority of 
the stock. 


THE new holder for the Faribault (Minn.) Consolidated Gas and 
Electric Company is to have a capacity of 200,000 cubic feet. 








AT the annual meeting of the Knoxville (Tenn.) Gas Light Com- 
pany the following officers were elected: Directors, R. R. Swepson, 
W. P. Washburn, L. H. Spilman, E. H. Saunders, John Y. Johnson, 
A. D. Leach and J. E. Hood; President, R. R. Swepson; Vice-Presi- 
dent, A. D. Leach; Secretary and Treasurer, E. H. Saunders. 





“A, M. T.,” is informed that the new rates scheduled by the Charles- 
ton (S. C.) Gas Light Company—$1.60 per 1,000 for an illuminating 
supply, and $1.30 per 1,000 for fuel account—take effect May Ist. The 
Company also agres to furnish and connect gas stoves at net cost to 
itself. 


THE officers chosen by the Cohoes (N. Y.) Gas Light Company are: 
President, William E. Thorne; Secretary, D. H. Van Auken; Treas- 
urer, William E. Thorne. 








THE following contracts are amongst the many on the books of 
Messrs. Bartlett, Hayward & Co.: A 1,500,000 cubic foot holder in steel 
tank for the U. G. I. Company, at its Point Breeze station, Philadel- 
phia ; a 1,000,000 cubic foot holder for the U. G. I. Company, at the 
Market street station, Philadelphia; an 800,000 cubic foot holder in 
steel tank for the Peoples Gas Improvement Company, Trenton, N. J., 
and a 150,000 cubic foot holder and tank for same Company ; a 500,000 
cubic foot holder and tank for the Brooklyn Union Gas Company ; 
and a 200,000 cubic foot holder and tank for the Brooklyn Borough Gas 
Company. 

At the annual meeting of the Plainfield (N. J.) Gas and Electric 
Light Company, the following Directors were elected: Henry G. 
Runkle, A. J. Bronson, William Runkle, F. A. Pope and E. G. Pope. 








‘* OBSERVER,” writing under date of the 12th inst. says: ‘‘ Matters 
pertaining to the Boston gas situation have remained quiet during the 
past month. It seems evident that the demands of the Lawson faction 
have been complied with, for nothing has been heard from that quarter 
for some time ; and notwithstanding Mr. Lawson’s statement in his 
advertisement of Feb. 18th that ‘I intend to follow this matter to a con- 
clusion,’ it is generally accepted as a fact that his intention has gone to 
pave another portion of those streets to which he has so vividly 
referred. His intimate knowledge of how various gas and other deals 
have been worked enable him in his publications to throw a flood of 

‘light upon the methods, which was very illuminative to the gentlemen 
at the State House, and to the public at large. For what he did in this 
direction he has the thanks of honest gas investors.. The report of the 





Board of Gas and Electric Light Commissioners, having been referred 
to the Committee on Manufactures, came up before that body on April 
2. Chairman Barker, of the Commission, presented. three bills, the 
principal points of which are given in the following sections : 

‘** First Bill.—All persons and associations or combination of per- 
sons engaged directly or indirectly in the manufacture, sale or distri- 
bution of gas or electricity used or designed to be used for public con- 
sumption or sale for heat or light in this Commonwealth, or used op 
designed to be used forsale to any gas or electric light company in this 
Common wealth, shall hereafter issue or negotiate stock, bonds, coupon 
notes, certificates of indebtedness or ownership, or of proportionate 
ownership in any such business, or the property thereof, only for such 
purposes as may be authorized by vote of said persons, and approved by 
the Board of Gas and Electric Light Commissioners, and only such 
amounts of stocks, bonds, coupon notes, certificates of indebtedness or 
of ownership or proportionate ownership in any such business, or the 
property thereof, as may from time to time, upon investigation by the 
Board of Gas and Electric Light Commissioners, be deemed and be 
voted by them to be reasonably requisite, for the purposes approved as 
aforesaid, and for which such issueof stock, bonds, notes or certificates, 
has been authorized ?’ 

‘*** Second Bill.—If any person, association or combination of per- 
sons owning or controlling a majority of the capital stock of a gas or 
electric light corporation, shall hereafter issue or negotiate any stock, 
bonds or coupon notes or certificates of ownership or proportionate 
ownership or other evidence of indebtedness based upon ‘or secured by 
the property, franchise, stock or business of such corporation, unless 
such issue is especially authorized by a statute of this Commonwealth, 
the supreme judicial court sitting in equity may, in its discretion, dis- 
solve such domestic corporation.’ 

‘** Third Bill.—No contract between any person, association or cor- 
poration engaged in the manufacture, sale or distribution of gas or 
electric light, and any other person, association or corporation engaged 
in the manufacture, sale, or distribution of gas or electric light buys or 
sélls or distributes, or assumes or agrees to buy, sell or distribute any 
gas or electricity, made or furnished by, or distributed through the pipes 
or wires of any other person, association or corporation engaged in any 
such business, and no contract whereby auy such person, association 
or corporation, pays or agrees to pay any money, or delivers or gives 
or agrees to deliver or give anything of value to, or for the benefit of, 
any other such person, association or corporation, or his or its share- 
holders or other creditors, shall be valid or binding until the terms 
thereof shall have been approved by the Board of Gas and Electric 
Light Commissioners, after such hearing as said Board may deem ad. 
visable.’ 

‘* These bills were evidently suggested by the recent evasion of the 
laws by the New England Gas and Coke Company, and designed to 
prevent a repetition of the same scheme. All the legal talent of the 
Coke Company were present at the hearing and objected strenuously 
to the bills on the grounds that they were too far reaching, and that, 
as the Company was primarily a coke company, with gas, tar and am- 
monia as residual products, it should not be subjected to the usual gas 
legislation. Inasmuch as all its advertisem>nts attempt to enlist the 
sympathy of the public, by means of ‘scare heads’ relating to cheap 
gas, it seems as if at times the lawyers hardly knew on what ground to 
stand. The hearing finally ran into technical matters, in an attempt to 
show good reasons for the existence of the Coke Company, beginning 
with a three-column letter from Mr. Whitney, published as an adver- 
tisement in all the Boston papers next day. Mr. Whitney appears to 
be thoroughly impressed with the dangers of distributing water gas, for 
he devotes nearly one-half his article to this point. He states its cost in 
the Bay State works, from 1892 to 1897, to bave been from-30 to 35 
cents in the holder. When water gas was first made in Boston it was 
costing the companies, so he says, 57 to 60 cents to put it in the holder ; 
and he estimates that at the present time it would cost from 45 to 50 
cents. From these statements he infers there can be no substantial reduc 
tion in price in Boston ; nor can what he denominates a healthy gas be 
distributed until he is allowed to go on with his process. Then, having 
access to the double lines of pipes now existing in Boston, a healthy 
illuminating and a fuel gas will be distributed, at prices far below the 
present. In place of the worthless coke now made in coal gas works a 
coke will be manufactured, the value of which is certified by the New 
York, New Haven and Hartford Railroad to be equal to Cumberland 
coal. Its use will revive anew the foundries of the old Bay State ; 


locomotives will be run without smoke ; electric lights will be produced 
by gas engines run by fuel gas at almost nominal cost ; power will, by 
the same means, bezeduced to a very low cost; by means of the am- 
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monia produced the rocks and hills of New England will blossom with 
tropical Juxuriance, while the brilliant colors of the spectrum, held 
latent in the tar, will be extracted for the decoration of all mankind. 
At the following hearing experts explained various technical details, 
regarding heat units, etc., which the Committee could hardly be ex- 
pected to understand, and with which the experts were not at home, if 
the various newspaper reports can be relied upon. Other hearings are 
to follow, and a possible visit to Glassport, Pa., is contemplated, to in- 
spect the coke oven plant at that point.” 





THE authorities of Painesville, O., have arranged an ordinance un- 
der which the Painesville Gas and Coal Company is to operate for the 
ensuing five years. Under the terms of the agreement the Company is 
to furnish gas toits ordinary consumers at these rates : For an illumin- 
ating use, $1.25 per 1,(00 cubic feet ; for fuel and power use, $1 per 
1,000 ; to the village, for use on public account, and for any purpose, 
$1 per 1,000. Section 3 of the ordinance, which relates to the testing of 
meters, is as follows: ‘All meters now in use or hereafter adopted by 
said Company shall be tested at the request of the consumer, in his 
presence if desired, by an agent of the Company, with a meter prover, 
the holder of which shall contain not less than 5 cubic feet and which 
* has been tested, stamped and sealed by the State sealer of weights and 
measures. If the meter be found correct the party requesting the in- 
spection shall pay a fee of 25 cents and the expense of removing the 
same for the purpose of being tested, not to exceed in all the sum of 
$1.25 ; but, if proved incorrect, no charge shall be made therefor, and 
said Company shall be required to at once furnish a new and correct 
meter to such consumer without charge. All governors, meters and 
appliances of said Company shall at all times be subject to the inspec- 
tion of the proper officer, to be designated by the Council, for the pur. 
pose of determining the quality and pressure of gas furnished, the cor- 
rectness of meters, and whether or not the terms and conditions of this 
ordinance are being complied with on the part of said Company.” 





UNCONFIRMED advices are to the effect that, at the recent annual 
meeting of the Decatur (Ills.) Gas Light and Coke Company, it was de- 
termined to dispose of the property to Messrs. A. G. and G. C. Dan- 
forth, of Peoria, Ills., at their bid of $130,000. We understand that the 
succeeding corporation will be known as the Decatur Gas Light and 
Electric Company, and that the plant will be virtually rebuilt. 





AT the annual meeting of the Mount Holly (N. J.) Gas Company the 
officers chosen were: Directors, W. Budd Deacon, William J. Irick, 
John Semple, H. C, Risdon and Henry J. Irick ; President, W. Budd 
Deacon ; Secretary and Treasurer, Henry C. Risdon. 





THE Pottstown (Pa.) City Council has granted a franchise to the pro- 
jectors of the Citizens Gas Company, who propose to operate in opposi- 
tion tothe Pottstown Gas Company. 








Some Extracts from the Annual Report of the Gas De- 
partment, City of Cassel, Germany. 
pote al 

These extracts are from the annual report of the gas department of 
the city of Cassel, as published in a recent number of the Journal fiir 
Gasbeleuchtung : 

The new works, to which the statistics refer, were started entirely 
with ‘‘inclined ” retorts, December 20th, 1894. 

There were originally 10 benches of “inclines,” with 9 retorts per 
bench ; the retorts being only 11 feet 6 inches long on the slope. Two 
more of the same kind of settings have been added since the starting of 
the works, so that now there are 12 benches with a total of 108 retorts, 
all set on the Coze plan. 

With retorts of only the length of those mentioned, the best results 
cannot be expected ; since experience has shown that retorts 15 ft. 9 
ins., 18 ft. and 20 ft. long, are operated without the slightest difficulty, 
and with a very great increase in economy of operation. Forexample : 
Mr. Edward Drory, at his Gitschiner strasse works, Berlin, finds no 
difficulty in carbonizing about double the weight of coal per 24 hours, 
which is reported in the following lines as done at Cassel. 

The report states that during the year 158,409,422 cubic feet of gas 
was made, using 34,842,416 lbs. of coal; the yield per pound of coal 
was, therefore, 4.56 cubic feet. The retorts were charged 5 times in 
each 24 hours, or once every 4 hours and 48 minutes; the weight of 
coal being 426 lbs. per charge per retort ; make per bench, in 24 hours, 
87,346.17 cubic feet ; 3.5 per cent. of the retorts in action were required 
for “‘scurfing ;” 18.8 per cent. of the coke made was used in the fur- 





naces ; or, it may be stated this way, 13.4 per cent. by weight of the 
coal carbonized was required for heating the benches ; 70 per cent. of 
the coal carbonized was returned as coke ; 4.1 per cent. tar; and the 
balance, gas and ammoniacal liquor. 

Analysis of the gas give the following figures : 


WO cis baccdcc coctcccupuseceesenien 51.9 per cent. 
ICE neo ckdiccese evtqsaluacseabevess 31.11 = 
Heavy hydrocarbons .........ccsccssceseres 4.0 bs 
CE OE as ooo 0 nv vb bde donehiaeaeun 7.1 3 
I PP OCEE OPER POE Oe Ape t Peers 2.5 RE 
CO agli s eae hes cs cenddasdhwaddenriows 0.1 - 
Nitrogen (by difference) ...............2---- 3.0 $ 
100.0 


The furnace used with the bench is of the regenerator type of simple 
construction, and the heat in the oven was quite uniform, as the report 
of tests (made by means of the Keiser & Schmidt thermo element) 


indicated, viz. : 


Temp. at Lower Temp. at Upper 


End of Retort in End of Retort in Difference 
Bench Degrees F. 4 at Upper 
No. in Furnace. in Furnace. End. 
ic xanrawe caaee ese 1,886 1,927 + 41 
} Ce oy pare 1,941 1,981 + 40 
Saran Poon ee 1,958 1,940 — 18 
pe PO eg res 1,922 1,907 — 15 
) | AE 1,916 1,961 + 45 
BM cussshekeadbantaa 2,094 2,088 — 6 
> Re re 2,138 2,116 — 22 
Big tu eiabes 2,039 2,031 — 


The engineer and superintendent of the Corporation gives the names 
of 12 cities where inclined retorts on the same plan as at Cassel have 
been introduced since his works were erected ; and where, at date of 
report, several thousands of such retorts are in daily and constant use. 

Concerning repairs to the charging and discharging apparatus he 
states that he cannot give figures because to date he has had no occa- 
sion to make repairs to either ; pretty good for a system in operation 
for over three years at date of writing. 

The corporation have invested some capital in what looks as if it were 
a very sensible move and worth considering on this side of the Atlantic, 
viz.: 

They have purchased a number of gas heaters and cooking stoves, 
also engines, which are rented at a low rate, but sufficiently high to 
pay, to consumers. 

Should consumers desire to purchase these gas-using appliances at 
any time, they may do so; and the half of what they have paid in rent 
for said appliances will be allowed as a discount to them on the pur- 
chase price. Simple, commonsense regulations are made to regulate 
this business, which seems to have worked to the entire satisfaction of 
corporation and consumers alike. . 

Since the gas-using appliances, other than those employed for illum- 
ination, are mostly used in the hours of daylight, when otherwise the 
street mains are comparatively idle, the corporation gives a rebate on 
all gas used in engines, stoves or heaters, with the result that the quan- 
tity of gas sold for other purposes than illumination has increased more 
than tenfold within six years.—F. E. 








Development in the Calcium Carbide Industry. 


eee 


The Iron Age says that recently two new companies have been organ- 
ized in this State to do business in connection with the calcium carbide 
industry at Niagara Falls. One is to be known as the Union Carbide 
Company, and has a capital stock of $50,000. This Company is to be 
the successor of the Acetylene Light, Heat and Power Company, which 
Company were closed out under chattel mortgage foreclosure on March 
28 last. The Union Carbide Company have purchased the plant and 
buildings of the Acetylene Light Company on the lands of the Niagara 
Falls Power Company, and will continue the manufacture of carbide. 
It is the announced intention of the Company to double the capacity of 
the plant in the near future. The second Company is to be knownas 
the Carbide Lighting Company. They are capitalized in $100,000, 
divided into 1,000 shares. The Company is authorized to do business 
with $10,000. The Directors for the first year are Joseph P. Devine, of 
Buffalo, who for a long time was Manager of the old Acetylene Light, 
Heat and Power Company ; J. B. Rice, of Cambridge, J. C. Frost and 
Thomas J. Wileox, of Niagara Falls, and Frederick Overbury, of New 
York. The objects of the Company are stated to be the manufacture 
of acetylene lighting machinery and supplies. The Company will make 
generators for producing acetylene gas, also lamps and all kinds of 
supplies in connection with their field. It is stated that the Company 
controls the United States patents for making the Willson machines for 
generating gas, Mr. Willson being the discoverer of the carbide process. 

hese generators are automatic. There are four sizes now made—25, 
50, 75 and 100 lamps capacity. Until the local plant is ready, the gen- 
erators will be made in the East. 
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Searchlights. 
<iibliaarnes 

Electricity says that in modern naval war- 
fare the electric searchlight necessarily plays a 
very important part. Every man-of-war is 
provided with two or more of these powerful 
reflectors as a safeguard against the attack of 
torpedo boats or for signaling purposes. At 
harbor fortifications the searchlight is invalua- 
ble for detecting the approach or attack of an 
enemy by night. A search lamp, or that part 
of the apparatus which generates the light, is 
nothing more, as is well known, than a focus- 
ing lamp mounted in a cylindrical box so ar- 
ranged as to send the beams of light in any de- 
sired direction by the aid of a reflector. Of the 
whole apparatus the latter is by far the most im- 
portant. It is absolutely necessary to employ 
a reflector in order to obtain a parallel beam, 
and this reflector has up to the present time al- 
most invariably been made out of glass. As it 
takes a number of weeks to accurately grind 
one of these glasses, a substitute has been 
widely sought for in the way of a metal reflec- 
tor. Attempts have been made to obtain metal 
reflectors by spinning them in moulds, but it 
has been found impossible to spin them true. 
Cast metal reflectors have also been tried, but 
the cost of grinding and polishing them has 
been found excessive. Stamping has also been 
tried with equally poor results. Mr. Sherard 
Cowper-Coles, of England, suggested a rather 
ingenious method of making a reflector at a 
moderate cost electrolytically. In a word, his 
method consists in preparing a glass mould to 
form a true parabolic reflecting surface. It is 
only necessary to accurately shape and polish 
the convex side. Over the prepared surface a 
coating of metallic silver is chemically deposit- 
ed. The mould is then immersed in anelectro- 
lyte of copper sulphate, and while slowly 
revolved, copper is deposited. The metal por- 
tion is then separated from the mould and coat- 
ed with a film of palladium to prevent tarnish- 
ing. This process is said to give an excellent 
reflector at a moderate cost. 

As previously stated, the main object of the 
reflector is to make the beam of light parallel. 
In practice, however, it is impossible to obtain 
a reflector which will not absorb some light or 


which will make a beam perfectly parallel. | }, 
‘The light, therefore, gradually becomes scat- 
tered as the distance from the source increases, 
but in spite of this drawback powerful lights 
can be thrown under favorable conditions a 
distance of 100 miles. 





In the larger forms of projectors the adjust- 
mentof the beam is accomplished by means of 
screws or gearing. Searchlights on ships are 


usually equipped in this manner. To enable 
the regular pressure, generally in use on ships, 
of 110 volts to be utilized for operating the 
searchlight, a rheostat is frequently placed in 
circuit with the arc lamp. Thus resistance can 
be either added or cut out at will. 

The harbor fortifications in the vicinity of 
New York are well equipped with searchlights. 
Sandy Hook is provided with one, Fort Wads- 
worth has two and is said to be fully equipped 
for operating them, and Willetts Point also 
has an efficient plant of this nature. The 
searchlight at Sandy Hook is probably the 
largest in the world. It is the projector that 
was on exhibition at the Chicago Columbian 
Exhibition in 1893 and which attracted so much 
attention. It weighs 6,000 pounds and has a 
reflector of 5 feet in diameter. In operating it 
requires a current of 200 amperes at 50 volts, 
or in other words, takes an activity of 13.4 
horse power. The upper carbon is 1} inchesin 
diameter, the lower carbon } inch less. This 
light is provided with a Mangin reflector, 
which is a spherical mirror whose inner and 
outer surfaces are of different radii. In this 
apparatus the light is not allowed to pass di- 
rectly from the arc into the beam, but is 
thrown from the arc back to the reflector by 
means of a small mirror before being projected 
outward. 

The best searchlight mirrors are said to be 
manufactured abroad, there being but com- 
paratively few made in this country. There 
would therefore seem to be a wide field open 
in this line provided some economical process 
could be discovered for turning out this ar- 
ticle. 








Tensile Tests at High Temperatures. 





Engineering says that some interesting ex- 
periments have been made at the Royal Tech- 
nical Institute at Charlottenberg on the effect 
of heat on the physical properties of certain 
metals. The materials tested included iron, 
open-hearth steel, copper, samples of delta 
metal, both cast and forged ; and finally man- 
ganese bronze containing different proportions 
of manganese. To secure uniformity in the 


results the specimens fora series of experiments 
on any particular metal or alloy were cut from 
a single bar. The tensile strength of each 
material was ascertained at ordinary tempera- 
tures, and at those of 212” F., 392° F., 572° F., 
and 752° F., three tests being made at each 
temperature with each of the metals save the 
manganese bronzes containing more than 3.2 
per cent. of manganese. With these latter 
only two specimens were broken at each tem- 
perature. For temperatures up to 572° F. the 
test bars were heated in vapor jackets, which 
surrounded the specimen as it stood in the 
machine. For tke temperature of 212° F. the 
vapor used was, of course, that of water, whilst 
for the temperature of 392° F. naphthaline 
vapor was employed, and for that of 572° F. 
naphthylamine vapor. In the case of the tem- 
perature of 752° ¥'. the specimens were im- 
mersed in a bath of an alloy of lead and tin. 
In each case the actual temperature of the 
bath, whether liquid or vaporous, was deter- 
mined by means of a thermometer. The ex- 
tensions of the bar under test were measured 
y & mirror micrometer. The conclusions 
reached by the experimenters were that in the 
case of iron it is necessary to attain a tempera- 
ture of 572° F. before it can be forged, etc., 
without injury to its properties, whilst with an 
open-hearth steel a still higher temperature is 





necessary. Cast delta metal, it was found, 


, 








should wrought at the same temperature, but 
in the case of the forged metal, a higher tem. 
perature isdemanded. The manganese bronzes 
haga to maintain their strength remarka- 
bly well up to a temperature of 482° F., and 
this oer can certainly be taken as having 
practically the same resistance at 392° F’. as at 
ordinary temperatures. The alloy giving on 
the whole the best showing was found to be 
that containing between 5 and 6 per cent. of 
manganese, and is the one recommended for 
use in practical engineering work. 








The Market for Gas Securities. 





The market for city gas shares about held its 
own last week, and although the changes were 
slight, the net result was in favor of the in- 
vestor. . Consolidated opened to day (Friday) 
at 178} to 179, and there was some demand for 
it. Other city shares, save old Equitable, arg 
steady. In the Equitable instance the old stock 
is quoted at 206 to 215. 

Brooklyn Union is firmer, the opening to- 
day having been madeat 111 to 111}. Peoples, 
of Chicago, shows no change. Laclede sold 
down to 40, on the finding of the Supreme 
Court im respect to the Company’s charter 
rights, which decision was adverse to the Com- 
pany on several points. Baltimore Consoli- 
dated is 59} to 593, and Bay State is dull, at 3 
to 3}. The general disposition of the market 
would seem to favor higher values throughout 
the entire list. 








Gas Stocks. 
eo 


Quotations by Cochran & Close, Brokers and 
Dealers in Gas Stocks, 


35 Watt St., New Yorx Crrx. 
Apri 18. 


=" All communications wil] receive particular attention 
2" The following quotations are based on the par value 
of $100 per share. 


N. Y. City Companies. Capital. Par. Bid. Asked. 
Consolidated...s.ssessesseee $36,230,000 100 178% 159 
CemdTl . vocccecccccoccessce 500,000 50 a 

© BTID . coccess.cvcese 220,000 we 100 ‘ 
Cental Union, Bonds, 5's... 3,000,000 1,000 9944 100 
Equitable. .....-ccsccccesses 4,000,000 100 26 215 

Bonds, 6S... .ssessseeees 1,000,000 1,000 105 - 

“ 1st Con. 5°S.....66 2,300,000 1,000 114 ° 
Metronolitan Bonds ....... 658,000 ee 108 = 112 
MUTUAL... ..csccccceseccesecs 500,000 100 290 300 

6 BORGES . oscccccscoccce 1,500,000 1,000 100 102 
Municipal Bonds........++++ 750,000 é a 
New Amsterdam Gas Co... 18,000,000 100 24 2514 
Preferred.......+......+ 10,000,000 100 63 64 
Bonds, 5'S...sccsceeeeees 1,000,000 1,000 93 W 
Northern .......cccccssscoee 150,000 50 és 
- BONES. cecccscecsse 150,000 1,000 ue 
Northern Union, Bonds, 5’s. 1,250,000 1,000 9444 +95 
New York and East River.. 5,000,000 100 81 83 
Preferred ......cseeceees 2,000,000 100 112 115 
Bonds ist 5’S.......es008 3,500,000 1,000 108 111 
* 1st Com. 5°S....000 1,500,000 - 104 106 
Richmond Co., 8. I......+++ 348,650 50 70 

” Bonds....... 100,000 1,000 ae oa 

Standard........seccsceseees 5,000,000 100 128 12 
Preferred ......++ eeceee . 5,000,000 100 142 150 
Bonds, ist Mortgage, 5’s 1,500,000 1,000 114 115 

Yonkers ..cccccccccccccccees 299,650 50 «180 re 

Out-of-Town Companies. 

Brooklyn Union .......++++s 15,000,000 100 ili 111% 

” “ Bonds (5's) 15 000,000 1,000 112% 118 
Bay State....cs.sesseses-- 50,000,000 50 3% 8% 
* Income Bonds..... 2,000,000 1,000 Se ri) 

Boston United Gas Co.— j 
is Series 8S. F. Trust.... 7,000,000 1,000 89 90 
ue = * .... 8,000,000 1,000 on 70 

Buffalo City Gas Co. ....... 7,000,000 100 Wye ~+=+OwK 

, “ Bonds, 5’s 7,000,000 1,000 90 92 
Ventral, San Francisco..... 2,000,000 “i 95 
Gas Co. Guaran- 
teed Gold Bonds........ 7,650,000 1,000 104 104% 

ColumbuS.....ececesseeeees 1,069,000 : 89 91 
ist Mortgage......+.se+s 1,085,000 -- 101 108% 

Consumers. Jersey City.... 2,000,000 100 % 80 

oe eeeeserees 600,090 1,000 102% 115 
Cincinnati G. & ©. Co..se00. 8,500,000 100 001g 201 
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Logan Iron Works, Brooklyn, N. Y......ssceseeccsessvees 





Brooklyn Firebrick Works, Brooklyn, N. Y.... 638 














ferred. 


Consumers, Toronto.....++. 1,600,000 50 «184% «187 REGENERATIVE FURNACES. INCANDESCENT GAS LAMPS. 
Capital, Sacramento....++++ 500,000 80...) 85 | Bartlett, Hayward & Co., Baltimore, Md............. - 641 | Welsbach Commereial Co., Phila., Pa......--.-+++0+4 seve 682 

Bonds (6°8)....++++04++- 150,000 1,000 Fred. Bredel, Milwaukee, Wis...........000e+e008--+- .+++ 628 | Victor Incandescent Company, New York City.......... 625 
Consolidated, Baltimore... 11,000,000 100 34 504 J. H. Gautier & Co., Jersey City, N. J...scccc0eeceeeeees €88 

Mortgage, 6 Bectee pyres ies Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 638 MICA GOODS. 

Chesapeake, ist 6's. 000, Adam Weber New York City ...secssecsescesssseesee--+- 688 

quitable, Ist 68. ...... 910,000 The Mica Mfg. Co., New York City........... ccceccceccce OBE 

peer ig ren 1,400,000 TAR AND CARBONIC ACID EXTRACTOR, BURNERS. 

s % ."B. 

Con ee eee ee 109 |G. Shepard Page's Sons, New York City.......s+ss+e++e++ 6431C, A. Gefrorer, Phila., Pa.........ceseeseeee: exbiaaiainelae 
Little ONS Pere i? Y R. D. Wood & Co., Phila., Pa 642 : 
Bowdlhcccciies ceiaceeess 75,000 we 100 as ey oy RAeceeee Pe eeeeereeseseeseeeeeee Wm. M. Crane & Co., New York City ee aa ea coe O86 
trolt -.:.accevesesevovccae - GRURROO 59 61 
Pe Com, Bomliecc.csce.  QURO00 * | as ssa Meee LAVA GAS TIPS. 
; ic Ammo: or’ C, Mich... cccccccccccces 324 
Equitable Gas & Fuel Co., e . D. M. Steward Mfg. Co., Chattanooga, Tenn.............. 624 
oie Bonds.......++++ $000.00 1000, 108 a ln page ib AE ae TES pore 
a eeeeeerreeeseeee " - lee nS ee . 
poe eae Hondes0°55:. 000m wat " ’ . STREET LAMPS. 

tau eccveccccees Ny Velsbach Street Lighting Co., New York and Phila..... 634 

Indianapolis... gigs 090000. S85 GAS METERS, — 

eeeeeee 7 ‘ 
Jersey Ct Bonds, npn 750,000 % 180 pe John J. Griffin & Co., Phila., Pa......sesesseeee st eeeeeees 643 PURIFYING MATERIALS. 
Laayette Gas Go.’ ind’:7". 1,000:000 100 78 —&% +-‘| American Meter Co., New York and Philadelphia........ 647 : 

Hod sesecces veveeeceee 1,000,000 1,000 90 91 | Helme & MclIIhenny, Phila., Pa..............000-0e-eeeeee e47 | Connelly Iron Sponge and Governor Co., New York City 635 
Louisvill€...ssesseeee-eeevee 2,570,000 50 -. | D, McDonald & Co., Albany, N.Y...........seseecc-eeeeee 645 | Greenpoint Chemical Works, Brooklyn, N.Y............. 627 
Laclede, | St. Louis... seeecsesee oO) «100~C«SSsC «| Nathaniel Tufts Meter Co., Boston, Mass..........0..... c4s | Henry W. Douglas, Ann Arbor, Mich —............... 635 

Bond cssccssens’ sete a 9.084.400 1,000 101% 102 | Maryland Meter and Mfg. Co., Baltimore, Md.... ....... ¢46 | a8 Purification and Chemical Co., Ltd., London........ 635 
Montreal, 0 taseee cove 2,000,000 100 200, . | Metric Metal Co., Erie, P&....sscccesssscecsceeecscecceees 646 
sonar cota mre or es = 2. Keystone Meter Co., Royersford, Pa........sseeseeseeees 646 EXHAUSTERS. 
New HAvel....sscccscceeeee 1,000,000 2% 22 ., | Detroit Meter Company, Detroit, Mich................... 647 | The P. H. & F. M. Roots Co., Connersville, Ind ........ 629 
Oakland, Cal... - eee aa 5344 4 Isbell-Porter Company, New York City...... .......... 642 
— ea i PREPAYMENT METERS. Connelly Iron Sponge and Governor Co., New York City 635 
25,000,000 100 914g 9134] american Meter Co.. New York and Philadelphia....... rd 
reget a Morgue 20,100,00 1,000 a 108 | John J. Griffin & Co., Phila., Pa...... scsesecsseseceeeess- 648 VALVES, 
2d -. 2,500,000 1,000 104 105 D. McDonald & Co., Albany, N. Y......cccccccscccccecess 645 | Ludlow Valve Manufacturing Co., Troy, N. Y. .......... 630 
peoples. Gee & te i 2.500.000 $175 | Helme & Mclihenny, Phila., Pa......... sadoaaa cecal 7 | Chapman Valve Manufacturing Co., Boston, Mass....... 630 
aa... "* 9150000 50 R. D. Wood & Co., Phila., Pa.............csecseceeeeeeees 642 
Consolidated 5’s........ 2,000,000 a 87% 90 GAS AND WATER PIPES. Continental Iron Works, Brooklyn, N. Y......... aa 2 
st Paul a Se Go. me ss. "goo 000 1) of 886 | Onto Pipe Co., Columbus, Obio..........0c.--ssseseeeeees 645 | The P. H. & F. M. Roots Co., Connersville, Ind.......... 629 
st Mortgage 6's........ "650, .. 8 8 |M.J. Drummond, New York City.........0..sccseesecees 645 | 'sbell-Porter Co., New York City..........++++++see02--+- 642 
Extension, 6s... - - cs ED mk. ge FR Wem On, PRED, PR. .0 <0 ccncoseapnentonecece 642 | The Western Gas Construction Co., Fort Wayne Ind.... 630 
ayvaonee, N. Y. reat le rat 2°500.000 25 17 39 | Warren Foundry and Machine Co., New York City...... 645 
Ween ea sSbecoces Br4--4 2 -_ ov Donaldson Iron Co., Eimaus, Pa.... ....+++ esecesuccvacece 645 ELECTRICAL APPARATUS. 
a 400,000 100 rs 78% Utica Pipe Foundry Co., Utica, N. Y............. escecee 645| Wm. Henry White, New York City .....ccccccccsccs-ccce 648 
Bonds, 5 ae 3,556,000 . 12% 1036 
Wilmington. Del édiosenes 550,000 30 0 PIPE CUTTERS. GAS ENGINES. 
—— The Anderson Pipe Cutter Co., East Boston, Mass ..... 625 | Otto Gas Engine Works, Phila., Pa................. eoeeee 608 
a nd Backus Water Motor Co., Newark, N. J..........0000---- 585 
Advertisers’ eX. STEAM BLOWER FOR BURNING BREEZE. 
H. E. Parson, Brooklyn, N.¥.....ssssscsssssecsescceesses 685 ENGINES AND BOILERS. 
The Hazelton Boiler Company, New York City.......... 625 
GAS ENGINEERS. GAS COALS. W. G. & G. Greenfield, East Newark, N. J............... 585 
Wm. Henry White, New York City........0...-scseeeeees 643 Penn Gas Coal Co., Phila., Pa... Sobceccesese osccccccescces ow outers 
Fred. Bredel, Milwaukee, Wis..........c:+csseeesseeeeeees 628 | Perkins & Co., New York City ........+ssee-sseeeeeeeeens 636 BE SCREENS. 
Geo. R. Rowland, New York City...... seseeceeceeeeeees 643 | Despard Gas Coal Co., Baltimore, Md.......... seereeeees 637 | John Cabot, New York City...... sd dpesegscaves.- OE 
The Western Gas Construction Co., Fort Wayne, Ind.... 630 Westmoreland Coal Co., Phila., Pa..........scecceseesees 637 
Humphreys & Glasgow, New York City........... Soaecac 624 | Berwind-White Coal Mining Co., New York and Phila... 656 GAS STOVES. 
American Gas Co., Phila., i ae Pe A OT 628 W. D. Althouse & Co., Phila., Pa Ter rrree rrr ett itt) ésccoene Oe American Meter Co., New York and Philadelphia Bes 3 631 
David Leavitt Hough, New York City.........s.ssseseees 645 CANNEL COALS. Maryland Meter and Manufacturing Co., Baltimore, Md. 646 
Economical Gas Apparatus Construct'n Co.,Toronto,Ont. 643 : Keystone Meter Co., Royersford, Pa............scssse0s 646 
Baxter & Lynn, Detroit, Mich..........s.sesseseceeeeeees 624 map tamieny Heong “ean seseeeeceee seeeeee = Wm. M. Crane & Co., New York City......-ccssseeseeees 685 
ns = int ice rai ma vo Phila... P@...+0+-+seeeereeeeeeeee _ The Standard Lighting Co., Cleveland, Ohio......... sees 507 
pes 3 GAS ENRICHERS. The Schneider & Trenkamp Co., Cleveland, Ohio........ 627 
Bartlett, Hayward & Co., Baltimore, Md................. 641 George M. Clark & Co., Chicago, Ills..................--. S47 
United Gas Improvement Co., Phila., Pa..........+++---. €33 | Standard Oil Co., New York City ......cscsscesseseeseses 637 | Detroit Stove Works, Detroit, Mich.................cse00- 626 
Burdett Loomis, Hartford, Conn.............++++ eseeeeee 642] The Sun Oil Co., Pittsburgh, Pa.......... wedbdbiiee, ae «. 687 
National Gas and Water Co., Chicago, Ills................ 635 GASHOLD 
Economical Gas Apparatus Construct’n Co.,Toronto, Ont. 643 COKE CRUSHER. LP. tte kiyn, N . — 
ee ee ee Ind.. “= C. M. Keller, Columbus, Ind........ Daag pi ln wos 37 Whittier, Brooklyn, N. Y...... eecccccccvcces seeeeees 630 
umphreys lasgow, New Yor! ty eecerees 
GAS WORKS APPARATUS AND po icoorgcent Bartlett, Ha: adie a diuareieien 
le yw ee ore, oes ceecccaccccecs 641 
CONSTRUCTION. The Bristol Co., Waterbury, Comm.........0sseseeeeeeeees €7 | Continental Iron Works, Brooklyn, N. ¥..........0.... 642 
James R. Floyd’s Sons, New York City..............000+- 644 GAS GOVERNORS. ced ~ —— rage ent seneeeeeeeeceeeeeeeeeees 644 
vis . ey lo TASS. cc ccwcsccceces 
Continental Iron Works, Brooklyn, N. Y....0s.se0essee+ 642 | Connelly Iron Sponge and Governor Co., New York City 6% 8 tham, Mass 640 
Deily & Fi wler. Phila., Pa.. 644 = Kerr Murray Mfg. Co., Fort Wayne, eacciddecatcstcnese 640 
afecircntee pomsaceeos's SadondnSeteeny Isbell-Porter Co., New York City........00sseeceseseeeees 642 inci ; 
Kerr M Mfg. Co., Fort W Ind. . Stacey Mfg. Co., Cincinnati, Ohio...............00005 ones 68 
ary Paneeny TENE. Se SREP BAT pnscovecsosces 640 | The Wilder Mfg. Co., Phila., P@........sssesssesseseeeees 625 , 
Stacey Mfg. Co., Cincinnati, Ohio,........ seeeeeeesseseens 643 | RD. Wood & Co., Phila., Pa......... SP PN i ee aes en Meresesibo 209 _— 
Bartlett, Hayward & Co., Baltimore, Md.............++0. 641 Wm. M. Crane & Co., New York City.......... ps 625 + seam aie a tear a seeeeeeerees ee eeeeeses B44 
Davis and Farnum Mfg. Co., Waltham, Mass........... 640 aa UTED, PA...eceereeees te eccereces 634 
R. D. Wood & Co., Phila., Pa..........+++ PPT TTT Ty cosccce. G8 SELF-SEALING MOUTHPIECE DOORS. 
Isbell-Porter Company, New York City...........++. sees O42 Isbell-Porter Co., New York City........ SSscebsrevocccdcs 642 phy toe BOOKS, ETC. 
Fred. Bredel, Milwaukee, Wis....,......++++ eeecececesees 628 | Continental Iron Works, Brooklyn, N.Y........000+ coves 642 | Scientific BOOKS. .....scceeceseeecsscecceseeerseeseesseeees 636 
United Gas Improvement Co., Phila., Pa..... .....ss000+ 633 | G. Shepard Page's Sons, New York City...........ss0s00 643 | Field’s Analysis..... beseccsvescsuesse Secsecceovess Sevcees 647 
Berlin Iron Bridge Co., East Berlin, Conn.. ............. 625] pogan Iron Works, Brooklyn, N. Y.......seeee-sssseeeee 644 | Digest of Gas Cases.........++++- Sdeses Secatsnedes ae 637 
National Gas and Water Co., Chicago, Ills................ 635 R. D. Wood & Co., Phila., Pa. --... PO rae BET ce ee 642 | Directory of Gas Companies.............ssesseeeeeees--. 639 
Economical Gas Apparatus Construct'n Co., Toronto, Ont. 643 Practical Photometry............ erecccccccccocces eeccces 638 
The Western Gas Construction Co., Fort Wayne, Ind.... 650 CEMENTS. Coal Tar Genealogical Tree... .............cesecsececcecees 639 
Humphreys & Glasgow, New York City.........0....00+. 634 Management of Small Gas Works..............ss0005 eos 6839 
Gas Engineering Co., Pittsburgh, Pa......-...ssssseeee- 640 | C- L- Gerould & Co., Mount Vernon, N.Y......-....+++0+. 638 | Handbook on Gas Engines ...... Sececcceccsece edesetouunt 5é6l 
American Gas Co., Phila., Pa. .....ccsccecccceccscesseces O28 Gas Flow Computers............. eoccccecccecccccccceccces GSD 
Logan Iron Works, Brooklyn, N. Y...ccccccccsscssseeeees 644 BETORTS AND FIRESRICES. Seaiees? “Gas WENN oe soceocsacee: -..0<-ccececsececenee 635 
Riter-Conley Co., Pittsburgh, Pa............sseeeeeees ... 684] J. H. Gautier & Co., Jersey City, N. J..........++ secceses 638 - 
Baxter & Lynn, Detroit, Mich............ cececceccecseees. 694] B. Kreischer & Sons, New York City........0...0000+ cess 633 
RLS ae Adam Weber, New York City...... seessees wont ees 688 SUPER | NTEN DENT WANT ED. 
° Laclede Firebrick Mfg. Co., St. Louis, Mo..........eee00s 638 
G. Shepard Page's Sons, New York City......- ........-. 643 | Cyrus Borgner, Phila., Pa.........ssecseeses cccccecece ... 658 | Reasonably experienced, for new Company in high grade 
B. Di Weak: & Cor, PRA, Pa. covvccccccssvcccccscs eee... 642 | James Gardner, Jr., Pittsburgh, Pa...........0.cceeseees 638 | suburb near large Eastern city. One desired who can 
James R. Floyd's Sons, New York City.............+++6+. 644] Henry Maurer & Son, New York City.........sseeeeeeeee 638 | supervise construction, lay 10 miles of pipe as it should be 
Continental Iron Works, Brooklyn, N. Y........++++++++. 642] Baltimore Retort and Firebrick Co., Baltimore, Md...... 638 , laid, and is especially strong in stove work and getting cus- 
Gas Engineering Co., Pittsburgh, Pa...............+s.... 640} Parker-Russell Mining and Mfg. Co., St. Louis, Mo...... 638 | tomers. Young man who will grow with the Company pre- 
644 
64 


Riter-Conley Co., Pittsburgh, Pa........sscessssseseseees 


F. Behrend, New York City. ..... sescesscsccevevecccveces O87, 


1193-2 Address “‘Suburb,” care this Journal. 
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“King’s Treatise.” 


Wanted, a second-hand set of “ King’s.Treatise,” in good 
condition. State price. Address 


“ CASH,” . 
1192-8 Care this Journal. 


wre wae ecommerce 


SMALL GAS COMPANIES 


In New England 











Bought and Sold. 


Address HENRY B. McDOWELL, 
1192-6 60 Equitable Building, Boston, Mass. 


OPEN FOR ENGAGEMENT, 
A Gas Superintendent 
Of 10 years’ experience in the business management, as well 
as manufacturing and distribution ; also expert in the man- 
agement and operation of water works: age, 32. Can fur- 
nish good references. 
1193-2 Address, ** 8. J.,”’ care this Journal. 


ENGAGEMENT DESIRED 


As Superintendent of a Gas or Gas and 
Electric Plant, 
By a young man whois thoroughly familiar with all the de- 
details of manufacture and distribution. Expert in the 
hahidling of Lowe apparatus. Address 
1190-tf “A. B.,” care this Journal. 


SUPERINTENDENT. 


An active man wants the management of a gas property. 
A close manager, especially expert in the handling of Lowe 
water gas machinery. Member of the American Gas Light 
Association. 


1184+-tf “F. J.,” care this Journal. 


FOR SALE. 


Hydraulic, Dip, Branch and Ascension Pipes, 
Mouthpieces and Lids, for four Benches of 5's 
and for one Bench of 3 retorts. 

Twe Coolers, or Air Condensers, each of 150000 
cubic feet capacity. 

Multitubular Condenser, shell, 36 in. diametcr, with 
98 2-in. tubes, 10 ft. 6 in. long. 

D-Shaped Tar Extractor, 8 ft. long, 1 ft. 6 in. deep. 

Scrubber, 48 in. diameter, 11 ft. 9in. high. Three man 

holes, 11 in. by 15 in. 

S-inch Center Seal. Four Purifiers, 8 ft. x 6 ft. 


























KEY CITY GAS Co 
1119-tf Dubuque, Iowa. 





AN EXPERIENCED GAS EN- 
GINEER AND CHEMIST 


is open to accept immediate engagement ; charge of works, 
or on the road. Experience in working inclined retorts, 


"| First-class references and testimonials. Address 


1178 tf “M. R. 8.,”* care this Journal. 


FOR SALE, 


at a bargain, 
Two 50-H.P. Otto Gas. Engines, 
in first-class condition. 
Address WOONSOCKET GAS Co., 
1175-tf Woonsocket, R. |. 





SALE OF GAS and ELECTRIC LIGHT PLANT. 


The undersigned, as Receiver, will, on Tuesday, the 3ist day 
of May, A.D. 189%, at the north door of the Court House, in 
G , Crawford County, Kansas, offer for sale to the high- 
est bidder for cash at time of sale, the ti. and electric light 

lants of the Pittsb Gas Light and Coke Company, of 
Pittsburg, Kansas, which comprises one-half block in the 
center of the city, with the-improvements and machinery 
thereon, and the gas and el ic light systems of the city 
of Pittsburg. The Pittsb’ Gas ht and Coke Company 
is a Kansas corporation with a capital stock of $100,v00. The 
property will be sold subject to outstanding bonds in the 
sum of $52,500, and for not than sufficient to pay out- 
stand Receiver’s certificates and ——, and costs, 
which at the time of sale will approximate $13,000. The 
gross yearly income from the plants averaged $19,000 for the 
ne two years, and improvements to the amount of $10,000 

ve been added to the property during that time. The Gas 
Company has a lighting contract with the city that has yet 
10 years to run, that pays about $5,000 per year. Pitsburg. 
Kansas, in March, 1897, had a population of over 12,000. 
has since increased. It is in the center of the coal and zinc 
region of Southeastern Kansas, and is the most ssive 
and thrifty city in the State. During the year e March, 
1897, the population increased | tg of 2,000. © prop- 
erty is desirable for any one seeking that kind of investment. 
For further particulars address the undersigned, 
J. N. HODGES. Receiver, 

Pittsburg, 


1191-8t 





Hor Sale. 


A Small Gas and Electric Light Plant, 








in a Soutkern city of 3,800 inhabitants. 


Address FORT WAYNE ELECTRIC CORPORATION, 
1097-tf Fort Wayne, Ind. 


BAXTER & LYNN. 


GAS ENGINEERING 


AND 


CONSTRUCTION. 


Examination Made of Gas Properties. 


‘Values Ascertained, and 
Advice as to Management. 


OFFICE : WAYNE COUNTY BANK BUILDING, 
DETROIT, MICH. 











ABRAHAM LINCOLN 


Said, that, ‘‘ When an American bought steel from 
an ENGLISH manufacturer, America had the si:e) 
and England had the money; but when he bouy ht 
steel from an American manufacturer America }\ad 
both the steel and the money.” This is true, and 
works equally well on Gas Tips and Burners. There 
is no reason why you should buy Foreign-micde 
Gas Tips or Gas Burners. 


STEWARD’S Special Burner 


Ts now in use by the la Gas Companies in the U.s. 
They are giving satisfaction whereyer used. Buy from 
us, keep your money at home and get the best goods on 
the market. 

We are very fond of sending samples to Gas Companics. 


They have a LAVA Tip. 
tHe D. M. STEWARD MFG. CO., 


CHATTANOOGA, TENN. 











Our 


= 
~ayyf 


Mica Chimneys 
| ‘For Welsbach Lights 


ARE THE 
BEST IN THE WORLD. 


oem 


Get Catalog 
and Discounts. 


@=eom 


The MICA MFG. CO 


Micasmithe, 


88 Fulton Street, 
N. Y. City. 









2 PIECE 
MICA CHIMNEY. 
Etched Chimneys to 

Order. 





Utilize Your Cas Liquor. 
NO EXTRA LABOR OR 
OPERATING EX- 
PENSES. 




















Gas Investments in Galifornia. 





Nowhere else on this continent does such 


-profitable gas investment as on the Pacific Coast, since the perfection 
of the new LOWE Process for using the heavy crude California oils 
(of which there is an unlimited supply) without the use of any 
other fuels. Seven years’ test proves the system to be perfect in 
Los Angeies alone, in addition to present street 


every respect. 
mains, has 150 miles of well built up streets wi 


them. To occupy this territory, and a large number of other towns 
now without gas, we have organized a parent company and a num- 
ber of local companies covering some of the fastest growing cities in 


the United States. 

Now is the time to invest, when the first 
double itself in a single year. This is also the 
dence section in the United States. , 


We suggest to those desiring gas investments, in large or moderate 
amouvts—with or without active business connections—to come 
here and investigate; or, what is the next best thing, write us for 


particulars and prospectus. 


The accompanying cut shows the oil wells in the suburbs of Los 
Angeles from which the Companies under the NEW LOWE GAS 


PROCESS obtain their supply of oil. 
AMERICAN GAS & COKE CO. (T. S.C. 


406 Bradbury Building, Los Angeles, California- 


opportunity exist for 


thout a gas main on 


capital will be able to 
most delightful resi- 





Lowe, Manager), 
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From All Points of the Compass 


We are getting inquiries for 


GAS APPLIANCES, 


Because we carry the largest assortment of goods pertaining to the use of 
gas in the World. 

Our new Catalogue will be mailed on application, and contains a 
complete assortment of Appliances for Cooking and Manufacturing Pur- 
poses. If not on file send for new copy, No. 13. 


BRAY’S BURNERS 


Are the reliable sort that every Gas Company can recommend for general use. Every 
Burner is stamped with Name and Trade Mark, which is a guarantee of quality by the 
Largest Burner Factory in the World. 


William M. Crane & Co., 


OFFICE, 838 Broadway, 
FACTORY, 447 to 453 West Fourteenth Street, New York City. 


“VICTOR” Regenerative Incandescent Gas Lamps and Mantles 


No Air Shutter, therefore no Smoked Mantles. Hot Air taken from Chimney. Impossible to 
snap back. ‘‘VicToR” MANTLES are the strongest and most durable on the Market. 
Address for full particulars and Illustrated Catalogue, 


VICTOR INCANDESCENT CoO., '71-173 6th Ave., N.Y. City. 


craticsr IMPROVEMENT IN GAS LIGHTING 
Has been made by 
> 
WILDER'S VOLUMETRIC GOVERNORS. 
They control the pressure at the burner, and deliver the quantity for which they are set regardless of high 
or low pressure in the supply. 
WELSBACH LIGHTS are fully ae | oe fag vernors soon pay for themselves by preventing the breaking of 
manties and chimneys. Thousands are already Stes may be given to the Welsbach Co., or sent to ourselves. 
THE WILDER MANFG. CO., - ” 818 Cherry St., PHILADELPHIA. 


HIGH-PRESSURE WATER-TUBE BOILERS 


‘EQUIPPED WITH 
SQUARE FURNACE, SQUARE CRATE SURFACE, 
STEEL JACKET, LINED WITH BRICK. 


Single Boilers or Compact Batteries. 
GREAT SAVING OF FUEL AND FLOOR SPACE. 
































Iron Roof For Sale. 


Width of building, 155 feet out to out, di- 
vided into a center span 66 feet, with a wing 
on each side 43 feet 6 inches; total length of 
the building, 350 feet. This building is de- 


























A HIGH-CLASS BOILER WITH AN UNEQUALED RECORD. 
Send for our New Book, ‘‘ The Generation of Power.”’ 


The HAZELTON BOILER COMPANY, 


Sole Proprietors and Manufacturers, 
Builders of Stacks, Tanks and Miscellaneous Metal Work. 


Cable Address, “‘ Palla,” New York, Gen’ | Office, 716 E. 13th St, N. SB U. S. A. 


Tele., 1229—18th St,” New York. 
niet 

For Cutting Cast, Wrought 
Tron, Gas & Water Pipes, 
2) THE ANDERSON PIPE CUTTER 

: COMPANY, Manufacturers, 
Fagor) 163 Liverpool st,,E.Boston,Mass 
“ay ~=N. Y. Office, 135 Greenwich St 

C. H. Tucks, JRr., Manager. 

WALDO BROS., 

102 Milk Street, Boston, Mass: 

















EL AAT Se Se 
aten t Cutter 


THE ANDERSON srry! ng Link 


Made in all sizes, 





Will cut from 2 in. to 24 in. 





U Pipe Cutting Tool | 








signed with brick side and gable walls, with 
iron roof trusses and iron supporting columns. 
Originally built for an Iron Foundry, but, 
owing to the failure of the purchaser, is now 
offered for sale at a bargain. Is admirably 
adapted for a Foundry for light or heavy 
castings, Machine Shop, Car Barn, or for any 
other general manufacturing purposes. We 
guarantee the ironwork as good as new, the 
building never having been used. 


Berlin Iron Bridge Company, . 


EAST BERLIN, CONN. 
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Detroit Jewel Advertising 


ESD LOTS. 
DETROIT JEWEL GAS RANGE CATALOGUE. 


We have already mailed a copy of our 1898 Catalogue of Gas Ranges to every 
Gas Company in the United States, to every Gas Company in Canada, and to 
every dealer in Gas Stoves whose name appears on our books. If, by any mis- 
chance, you have not received a copy, a postal card reqtiest will bring you one. 
The Catalogue is elegantly illustrated, handsomely printed on fine paper, and 
contains full descriptions of the most attractive line of Gas Ranges, Water 
Heaters, etc., ever put on the market. Extra copies for use in offices and sales- 
rooms may be had for the asking. 


DETROIT JEWEL PAMPHLET, “COOKING BY GAS.” 


Our Pamphlet, ‘‘ Cooking by Gas,’”? has done a vast amount of excellent 
pioneer work in educating the public to a knowledge of the advantages that are 
to be derived from the use of gas for kitchen fuel. It is freely acknowledged to 
be the best thing of the sort ever published. Our 1898 Pamphlet is entirely 
new, is catchily illustrated and attractively printed, and is published in an 
edition of 300,000 copies. We furnish it, free of charge, to our customers, and 
in quantities to meet their requirements. Have you asked for a supply for dis- 
tribution in your city? On the fourth page of the cover we print, free of charge, 
any announcement a Gas Company or dealer may wish to make. 


DETROIT JEWEL LEAFLETS. 


On their request our customers receive from us, free of charge, a supply of 
Leaflets illustrating and describing such of our Gas Ranges as they handle. 


DETROIT JEWEL SIGNS. 


We have procured a supply of Gas Stove Signs which we furnish free to our 
customers on request. One is a large, conspicuous Cloth Sign, the other a hand- 
some framed Glass Sign. Write us if you are in need of Signs. 


DETROIT JEWEL ADVERTISING IN THE MAGAZINES. 


Have you seen our conspicuous and attractive advertisements in stich high 
grade literary and home publications as ‘‘The Ladies’ Home Journal,’ ‘‘ Harper’s 
Magazine,’”’ ‘‘The Century,” ‘‘ Scribner’s,” ‘‘ McClure’s,”’ ‘‘ The Youth’s Com- 
panion,”’ ‘*‘ The Outlook’’ and ‘“‘The Interior?’’ Our ads. in these publications 
will be changed each month, and will run until July. They’ll cost a big round 
sum, too—probably more than you would guess, for all of the periodicals on our 
list have large, and some have enormous, circulations. 


TWO QUERIES: 


Of course you must have known something about what we are doing to 
extend the sale of Gas Stoves by liberal advertising, but did it ever occur to you 
that while we make one small profit on each Gas Stove that we sell, some Gas 
Company reaps for an indefinite period a continuous profit from the use of that 
Stove? And if we spend money freely to popularize the use of gas for fuel, would 
it be anything more than fair for you to consider Detroit Jewels when you are 
negotiating for Stoves? 


DETROIT STOVE WORKS CHICAGO 


MALGDLAUA AAAS AULA GALS AAA GOLAN AALS UA AANA AAS AA ALLA AU dA dL 
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WE respectfully solicit cor- 
~~ respondence from every 








Gas Company interested in 





the sale of Gas Ranges, Hot 
Plates, etc., for the season of 
woe... 


_ Our lines are complete, and 











CHICAGO, ILL. 








BRISTOL'S 
RECORDING 


PRESSURE 
GAUGE. 


For continuous 
records of 


- Street 
J Gas Pressure 


Simple in Con- 
struction, Accur- 
ate in Operation 

Low in Price. 
Fully Guaranteed. Send 

for Circulars. 


The Bristol Co. 


Waterbury, Conn. 








Special Trays for Iron Sponge or Oxide of Iron, | #H. BHHREHN TD 4 
CHURCH’S TRAYS a Specialty. | 


SOLE IMPORTER OF THE CELEBRATED 





Reversible, Strongest, Most Durable, Most Rasily Repaired German (Stettin-Didier) Clay Gas Retorts, 
p ¢/ * 


VAN 
P| \ 
. 


| BLOCKS, TILES, FIREBRICES, FIRE CEMENT, 
| Stettin “‘Anchor” & “‘Eagle’ Brand Portland Cement 


- 10 & 12 Old Slip. New York. 
fo 


PAV IRON MASS 
ranbaenndsss yo | For Gas Purification. 


553-557 West Thirty-third Street, New York. | Acts mmediately, and more efficiently than any other puri- 
} fying agent now in use. 


| GREENPOINT CHEMICAL WORKS, 


Greenpoint Ave. and Newtown Creek, Brooklyn, N. Y. 








We also make the Cheapest end Strongest 
REVERSIBLE BOLTED TRAYS IN THE MARKET. 
Send for Circulars. 








POOLE ON FUELS. 


THE CALORIFIC POWER OF FUELS. 


WITH A VERY FULL COLLECTION OF TABLES OF HEATS OF COMBUSTION OF FUELS, SOLID, 


LIQUID AND GASEOUS. 


TO WHICH IS ALSO APPENDED 


THE REPORT OF THE COMMITTEE ON BOILER TESTS OF THE AMERICAN SOCIETY OF MECHANICAL ENGINEERS 
DECEMBER (1897); TABLES OF CONSTANTS USED. 


By HERMAN POOLE, F.C-S. 


Frice $3. 


A. M. CALLENDER & CO., - - 


FIRST EDITION. 
Eor Sale by 


No. 32 Pine Street, New York City. 
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AMERICAN GAS COMPANY 


Constructors of Coal Gas Apparatus. 


fee K_LONNE-BREDEL sen, 
Recuperative Furnaces, Washers, Condensers, Purifiers and Purifying 














Machines, Ammonia Plant, Coke Conveyers, Ete. 





Complete Works Erected with Guaranteed Results. 


HASTERN AGENTS FOR 


FRED. BREDEL’S SYSTEM P. H. & F. M. ROOTS GO.’S 
GOAL GAS PLANTS AND GAS APPARATUS. Exhausters, Blowers, etc. 








222 South Third Street, Philadelphia, Pa. 





GEORGE G. RAMSDELL, General Manager. - Correspondence Solicited 


FRED. BREDEL, C.E. 


Goal and Water Gas Plants, 


OWN SYSTEM. 











Recuperative Furnaces, Washers, Condensers, 
Purifiers, Purifying Machines. 





Gas Enriching Plants to Enrich Coal Gas up to 24 Candle Power, and Making 
a White, Bright, Non-smoking Gas. 





COMPLETE GAS WORKS, COKE CONVEYERS, ETC. 






No. 118 Farwvell Avenue, - - Milwaukee, W1s. | 


Eastern Agents: AMERICAN GAS CO., Construction Department, 222 So. 3d St., Phila., Pa. | 
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7 ~ ROOTS’ _ 


LATEST IMPROVED © GAS EXHAUSTER 








NEW GAS GOVERNOR . AND STEAM VALVE. 
GUARANTEED TO REGULATE WITHIN ONE-TENTH OF AN INCH, WATER PRESSURE. 


The Most Perfect Gas Governor on the Market. 


MORE DIRECT IN ACTION. FEWER PARTS. 
EASIER 79 ADJUST THAN ANY OTHER COVERNOR. 





INQUIRIES GHEERFULLY ANSWERED. WRITE FOR CATALOGUE. 


P. H. & F. M. ROOTS CoO., 


Connersville, Ind. 109 Liberty St., New York. 


Eastern Office: 


American Gas Company, 


222 South Third Street, Philadelphia, Pa. 
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FORT WAYNE, 


Improved Lowe Water Gas Apparatus. 
Coal Gas Apparatus and Machinery. 


THE WESTERN GAS CONSTRUCTION CO, 


IN DIANA. 


Gas Valves and Flanged Specials. 


WM. HENRY WHITE, 


EASTERN AGENT, 
32 Pine Street, New York. 


Builders of Complete Gas Works. 








CHAPMAN VALVE MANUFACTURING CO, 


MANUFACTURERS OF 


Valves ald Gates for Gas, Ammonia, Water, Etc. 


Also, Cate Fire Hydrants with and without Independent 
Nozzle Valve. All Work Guaranteed. 


Works & Gen’l Office, indian Orchard, Mass. Treasurer's Office, 72 Kilby & 112 Milk Sts., Boston, Mass. 
Chicago Office, 24 West Lake $ . New York Office, 28 Platt St. 
St. Louis Office, L. M. Rumsey Mfg. Co., 810 North Second St. 








Ludlow Valve Mfg. Co., 


TROY, N. Vey U. s. A. 


Double and Single Gate Valves, %4” to 72 
ae ssi 


Gas, Water, 
Steam, Oil, 
Ammonia, Etc. 


HOT GAS VALVES A SPECIALTY. 





Send for Catalogue. 








The Gas Engineer’s 
Laboratory Handbook. 
By JOHN HORNBY, F.1.C. 


Price, $2.50. 
A.M. CALLENDER & CO., 22 Pine Street, N.Y. Cri 


GASHOLDER TANKS AND 
GAS WORKS MASONRY COMPLETE 


Plans prepared and Estimates furnished at short notice. 


J. P. WHITTIER, 
70 Rush St. Near Division Ave.. Brooklyn, N. ¥- 





Practical Photometry. 


A GUIDE TO THE STUDY OF THE 
MEASUREMENT OF LIGHT. 


By William Joseph Dibdin. 
Price, $3.00. 


A. M. CALLENDER & CO., 32 Pine St., N. Y. CiTy 





BOOKS. 


DISTILLATION OF COAL TAR AND 
AMMONIACAL LIQUOR. 


By Guornez Loner. Price $12.50. 





TREATISE ON THE COMPARATIVE 
COMMERCIAL VALUES OF GAS 
COALS AND OANNELS. 

By Davm A. Gramam. 8vo., Cloth. Price $8, 
Orders for these books may be sent to this office, 
Ae M. CALLENDER & 00., 





82 Pine Sr., N. ¥. Crr'y. 
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(Copyrighted, 1894, by the AMERICAN METER Co. 


AMERICAN METER CO. 


ESTABLISHED 1834. INCORPORATED 1863, 


NEW YORK AND PHILADELPHIA, 


CHICAGO, ST. LOUIS, 
SAN FRANCISCO. 





























PUBLIC LIGHTING TABLE. 


MAY, 1898. 


\wable No. 2. 
Table No. 1. | NEW YORK 
FOLLOWING THE | cITY. 
MOON. ALL Nieut 
LiegHTINe. 



































Day or WEEK. 


| Extin- 


Light. | Extinguish. Light. guish. 


| DaTE. 





| P.M. | A.M. 
1.30 Am} 4.00 Am|| 6.45 | 4.00 
2.00 | 4.00 || 6.45 | 4.00 
2.30 4.00 4.00 
1 No L. | 4.00 
No L. 4.00 
No L. 4.00 
Sat. 10.10 P| 3.40 
Sun. 11.20 } 3.40 
Mon. A 12.10 am}} 3.40 
Tue. é 12.50 3.40 
Wed. | 11] 7. 1.30 3.40 
Thu. |12} 7. 2.00 3.40 
Fri. “a 2.30 3.40 
Sat. “a 2.50 3.30 
Sun. [| L - 3.10 
Mon. : 3.40 
Tue. ; 3.40 
Wed. ; 3.40 
Thu. |19} 7. 3.40 
Fri. |i 3.40 
Sat. [3 ‘ 3.40 
Sun. |22] 7. 3.40 
Mon. |23) 7.! 3.40 
Tue. |: ¥ 3.40 
Wed. |25/10.2 3.40 
Thu. |26)10. 3.40 
Fri. |27/11. 3.40 
Sat. |28/11. 3.40 
Sun. |29/12. 3.30 
Mon. |30/12.20 am} 3.30 
Tue. 131112.50 3.30 


Sun. 
Mon. 
Tue. 
Wed. 
Thu. 
Fri. 
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TOTAL HOURS LIGHTING 
DURING 1898. 








By Table No. 1. By Table No. 2. 
Hrs. Min. Hrs. Min, 
January ....210.40 | January. ...423.20 
February. ..186.40 355.25 
March 181.20 
.166.10 
156.40 
144.30 
147.30 
- - 157.10 
..169.50 oa .15 
. .186.00 «2.344.390 
.. 204.30 | November ..401.40 
December. .218.30 | December. .433.45 




















Total, yr. .2129.30 | Total, yr...3987.45 
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Welsbach Patent Sustained. 
INJUNCTION GRANTED. 


RR 











JUDGE TOWNSEND, in the United States’ Circuit Court for 


the Southern District of New York, has handed down a decision 
sustaining the Welsbach Light Company’s Rawson Patent, and 
adjudged the Sunlight Incandescent Gas Lamp Company to be 
an infringer. This Company has been enjoined from the further 


use of its method of manufacture of incandescent mantles, and 


ordered to render an accounting. 


Every other manufacturer of incandescent mantles in the 


United States is, under this decision, an infringer of this patent, 


and the Welsbach Light Company will proceed against them 


at once. 


We again caution gas companies and the public generally 


against the purchase of any incandescent mantle other than that 


made and sold by the Welsbach Light Company or its agents. 


Every genuine Welsbach lamp has the trade mark “ Wels- 


bach” conspicuously printed upon the package and upon the 


burner itself. 





Dealers desiring to handle the genuine article should communicate with the 


WELSBACH COMMERCIAL CO., 
Drexel Building, Philadelphia. 
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The United Gas Improvement Gompany. 


Since originating and developing 


The Standard Double Superheater, and 
The Standard Junior, 
LOWE WATER GAS APPARATUS, 


Has installed, up to January 1, 1898, 








242 Sets—Daily Capacity, 128,475,000 Cu. Ft. 


Has under contract, since January I, 1898, 


8 Sets—Daily Capacity, 7,750,000 Cu. Ft. 


And is now building in itt OWN WORKS | 
apparatus of the SAME TYPE, 


20 Sets—Daily Capacity, 36,000,000 Cu. Ft. 
Total Built and under Construction, 


270 Sets—Daily Capacity, 172,225,000 Cu. Ft. 





The United Gas Improvement Gompany. 


DREXEL BUILDING, PHILA., PA. 
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ALEX. C. HumPueRers, M,E., ARTHUR G. GLASGow, M.E., 
BANK OF COMMERCE BUILDING, CaBLe ADDRESS, 98 vicroria Sr., 
(31 wassau STREET. LONDON & NEW YORK, LONDON, 8. w., 
NEW YORK. “HUMGLAS."* ENGLAND. 


HUMPHREYS &€ GLASGOW, 


CONTRACTING AND CONSULTING 


GAS ENGINEERS. 





WATER GAS PLANT A SPECIALTY. 
GAS PROPERTIES EXAMINED AND VALUED. 
ADVICE AS TO IMPROVEMENT OF GAS PROPERTIES AND MANAGEMENT, 


RITER-CONLEY COMPANY. 
GASHOLDERS, with or without Steel Tanks. 


Purifiers, Condensers, Scrubbers, Oil Tanks, Smoke Stacks. 
STEEL ROOFS and BUILDINGS. 
PLATE AND STRUCTURAL WORK OF EVERY DESCRIPTION. 


GENERAL OFFICE: Pittsburg, Pa. EASTERN OFFICE: 39-41 Cortlandt St., New York City. 














New YORK, 33 NASSAU ST. PHILADELPHIA, 246 N. BROAD ST. CHICAGO, S4 LAKE ST. 


ggssitt STREET LIGHTING gy Wy 


——OWNS, CONTROLS AND OPERATES 
EXCLUSIVELY 


WE NEW IMPROVED == PATENTED 2 
= STREET LIGHT BURNER, ' 


Our PATENTED « STREET LIGHT APPLIANCES” have made 
WELSBACH STREET LIGHTING a complete success. 

By the UNIFORM DISTRIBUTION of light on scientific principles 
a greater area can be lighted by our system and more economically 
than in any other way. Cc 

Where there are no gas mains already laid, we can furnish an 
equally good light by our SELF-GENERATING NAPHTHA WELSBACH 
BURNER, enabling Gas Companies to furnish a uniform light in all 
localities. 

Lists of Cities and Towns in which we are now 
lighting under contract will be furnished 
upon application. 

STYLE No. Si. STYLE No. 97. 


CORRESPONDENCE SOLICITED FROM GAS COMPANIES AND OTHERS INTERESTED IN MUNICIPAL LIGHTING. 


, 
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NATIONAL GAS = WATER 'Goa., 


218 La Salle Street, Chicago. 





Bullder and Operator or Gas Works. 


The Rew Soft Coal Carbureted Water Gas Apparatus. 


TESTED BY THREE YEARS’ PRACTICAL OPERATION, AND FULLY GUARANTEED. 





Plans and Estimates Upon Application. 





IRWIN REW,, President and Treasurer. E. E. MORRELL, Engineer. 








Governors for Gas Stoves. 


We have perfected a Service Governor which will regulate as close as One- 





quarter of One-tenth. 


Frictionless—Guaranteed not to Stick or Get Out ‘of Order. 
PRESSURE DUE TO ELEVATION AND LOCATION MAKES USE OF ~ 


STOVES OFTEN PROHIBITORY—THIS IS THE REMEDY. 





YOU GAN INGREASE YOUR GAS STOVE SALES BY USING. 





Price, Ready to Attach to Meter with Union, 3 and 5-Light, $25.00 per Dozen. 
10-Light, % Pipe, $30.00 per Dozen. 





Prices given on all our specialties, delivered at any point in the United States. Correspondence solicited. 


CONNELLY IRON SPONGE AND GOVERNOR C0., No. 357 Canal Street, New York. 








Hughes’ 
“Gas Works,” 


Their Construction and Arrangement, 


And the Manufacture and 
Distribution of Coal Gas. 
Originally written by SAM’L HUGHES, C.E. 


Rewritten and Much Enlarged by 
WM. RICHARDS, C.E 


Eighth Edition, Revised, with Notices of Kecent Im- 
provements. 


Price, $1.65. 


A. M. CALLENDER & CO., 
82 Pine 8t., N. Y. City. 








DOUGLAS’ FERRIC OXIDE ONEILL’ $ OXIDE, 


(NATURAL BOG ORE) 





[s a superior natural Hydrated Oxide of Iron. 
Will give a higher purification per bushel than 

any other material. We ship the pure Oxide | For Gas Pu rifi cation. 
of Iron, containing no sawdust, thus effecting | 

a saving in freight, leaving the consumer to | Has the Largest Annual Sale of Any Oxide 
furnish the diluent at a nominal cost. It is now | in the World. 

used by the largest gas companies in the West. G4§ PURIFICATION AND CHEMICAL C0., LTD., 


Full information, with references to many users, and 
delivered in any locality, furnished on application to e | 160, 161, 162 Palmerston Buildings, 


H.W. Douglas ("cee Gompecy') Ann Arbor, Mich. tome ‘Broad St., London, E.C., Eng. 











Farson’s Steam Blower, 


#OR IMPROVING BAD DRAUGHT IN BOILERS, AND FOR BURNING BREEZI 
OR OTHER WASTE MATERIAL. 


PARSON'S TAR BURNER. 


COAL TAR AS FU 


PARSON’S “ATR IR JET TUBE CLEANER. 


FOR CLEANING BOILER TUBES. 


These devices are all first-class. They will be sent to any responsible party for trial. No saie 
unless satisfactory. Manufactured by the WATERTOWN STEAM BLO-VER COMPANY 


H. E. PARSON, Supt., 67 Bremen Street, Brooklyn, N. Y. 
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orm PERKINS & CO., 


228 and 229 Produce Exchange, New 


F. SEAVERNS, 


York City. 


TIDEWATER SALES AGENTS FOR THE FOLLOWING: 


Ocean Mine Youghiogheny 


Gas Coal, 


Clinch Valley, ThackersLogan Gas Coals 
Old Kentucky Shale and 0. K. Boghead. 


Shipments from New Work, Fhiladelphia, 


Baltimore and Norfolk. 








BERWIND-WHITE GOAL MINING COMPANY'S 





Ocean Westmoreland Gas Coal. 


Offices : 


STRIGTLY High Grade..... 





Washington Building, New York. 
Betz Building, Philadelphia.. 


Carefully prepared. 
For Gas Making or 
Heavy Steaming. 








SCciIiENTIEIC BOOE Ss. 





TECHNICAL GAS ANALYSIS. $3. 


| THE MANAGEMENT ne? SMALL GAS WORKS. By 
GAS CONSUMER’S HANDYBOOK, by Wm. Richards, C.E. | a: 


C.J. R. Humphreys. $ 


20 cents. | MANUAL FOR G GAS ENGINEERING STUDENTS. By D 
a ae > [epeeenenal GAS. By Norton H. GASFITTER’S GUIDE, by John Eldridge 40 cents. 
phry . ‘AMMONIA AND AMM MPOUNDS. 
PRACTICAL TREATISE ON HEAT By Thomas Box. 2d Arnold, $2 a wate 
edition. $5. 


| CONSTRUCTION OF GAS WORKS, by Walter Ralph Her- 
PRACTICAL PHOTOMETRY: A Guide to the Study of the | ring. $2. 


Measurement of Light. By W. J. Dibdin. $3. | DIGEST OF GAS CASES. $5. 

CHEMICAL TECHNOLOGY: Vol. L., Fuel and Its App FRACTAL HINTS ON REGENERATOR FURNACES 
cations, $5. Vol. II., Lighting, $4. By M. Graham. $1.25. 

IRONWORK: Practical Designing of Structural Ironwork. ‘DISTILLATION OF COAL TAR AND nes eae 
By H. Adams. $3.50. | LIQUOR. By Geo. Lunge. New edition. $12.50. 


GAS WORKS: Their Arrangement, cde’ Plant and A “VALUES. ON, THE COMPARATIVE. COMMERCIAL 
Genie 33. 3 4 


Machinery. $5. 
PRACTICAL HANDBOOK ON GAS ENGINES, by G. Lieck- 4 TEXT BOOK OF INORGANIC CHEMISTRY. By Prof. 
field. $1. ‘3 | Victor Von Richter. $2. 4 


| ILLUMINATING AND HEATING GAS. By W. Burns. $1.50 

LIQUID FUEL FOR MECHANICAL AND INDUSTRIAL panpBOOK FOR MECHANICAL ENGINEERS. By H. 
PURPOSES. By E. A. Brayley Hodgetts. $2.50. Adams. $2.50. 

COAL, SPONTANEOUS COMBUSTION OF. By Thomas TREATISE ON MASONRY CONSTRUCTION. Baker. $5 
Rowan, C.E. $2. | GAS ENGINEER’S LABORATORY HANDBOOK. By Jno. 


Hornby, F.1.C. $°.50. 
ODAT>; Ty Minacy onl Use, - Ry Fat. Fherpe. Oia, | GAS LIGHTING AND GAS FITTING. By W. P. Gerhard. 
THE GAS WORKS OF LUNDON. By Colburn. 60 cents. | 


50 cents. 
PRACTICAL PLUMBING. By P. J. Davies. $3. 
HEAT A MODE OF MOTION. By John Tyndall. $2.50. | y 
| Gan MANUFACTU TH HEMISTR 
THEORY OF HEAT. By J. Clerk-Maxwell. $1.50. Butterfield. $3.50 a =Y _s shay ditaeean 





AM«“RICAN PLUMBING. By Alfred Revill. $2. 
CEMENT ; A Manual of Lime and Cement, their a 
and Use in Construction. By A. H. Heath. $2.50. 


ELECTRICITY. 


INDUSTRIAL PHOTOMETRY, with oO ee Application tc 
Electric Lighting. By A. Palaz, Se. 


ELEMENTS OF ELECTRIC LIGHTING, Including Electric 
Storage and Distribution. By 


sae + ee TRANSMISSION OF ENERGY. ByG. Knapp. 
ELECTRICIAN’S POCKETBOOK. By Monroe and Jamie 
son. $2.50. : 


MAGNETISM AND ELECTRICITY. By J. Overend. 40 cts 
DYNAMO BUILDING. By F. W. Walker. 50 cents. 


DOMESTIC ELECTRICITY FOR AMATEURS. By E. 
Hospitalier, $2.50. 

PRACTICAL MANAGEMENT OF DYNAMOS AND MO. 
TORS. $1. 


PRACTICAL GUIDE TO THE TESTING OF INSULATE 
WIRES AND CABLES. $1. 


ELECTRIC LIGHTING, by Francis B. Crocker, E.M. $3. 
ELECTRIC LIGHT FITTING. $2. 

PRACTICAL ELECTRICITY. $2.50. 

ELECTRICITY FOR ENGINEERS, $2.50. 


ELECTRICITY, Its peut — Applications. By 
John T. Sprague, M.LE.E. 


The above will be forwarded upon receipt of price. If sent by mail or express, postage or express charges 


must be added to above prices, 
desired, upon receipt of order. 


books sent C.O.D. 


A. M. CALLENDER & CO., 32 Pine Street. New York, 


We take especial pains in securing and forwarding any other Works that may be 
All remittances should be made by check, draft, or post office money order 


No 


, 
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The Despard Gas Coal Co.,) 


MINERS AND SHIPPERS OF 


DESPARD GAS GOAL, 


AND MANUFACTURERS OF 


COKE, -E.. 


Clarksburgh, Harrison Co., West Va. 
WHARVES, «* - Lecust Point, Baltimore, Md. 
OFFICE, 640 Equitable Building, Baltimore, Md. 


ROUSSEL & HICKS, BANGS & HORTON 


71 Broadway, N. Y. 60 Congress St., Boston. 


W.D. ALTHOUSE & CO. 


Reading Terminal—Philadelphia. 


MINES, * = 


AGENTS, } 





‘Shaner,’ Westmoreland, Pa. 


HIGH GRADE GAS COAL 


AND 


KENTUCKY CANNELS. 





KELLER ADJUSTABLE 
COKE CRUSHER. 


cae, © imple, Durable. Will 
rush any Size Desired. 
Cc. M. KELLER, 
Sec. & Supt. Gas Lt. & Coke Co., 
Columbus, Ind. 
Correspondence Soiicited. 











GREENOUGH’S 


“DIGEST OF GAS CASES." 


Frice, $5.00. 





This is a valuable and important work, a copy 
of which should be in the possession of every gar 
company in the country, whether large or small. 
As a book of reference it will be found invaluable, 
It is the only work of the kind which has ever 
been published in this country, and is most com 
plete, Handsomely bound, Orders may besent tc 


Ae M. CALLENDER & CO., 32 Pine St., N.¥ 


— THE -— 


PENN GAS COAL COO. 


OFFER THEIR 


Coal, Carefully Screened ="<Prepared for Gas Purposes. 





Their property is located in the Youghiogheny Coal Basin, near Irwin and Penn Stations on 
the Pennsylvania Railroad, and on the Youghiogheny River. 


Principal Office : 
Room 720, Reading Terminal Building, Phila., Pa. 


KYFoints of Shipment: 


Pennsylvania Railroad Piers; Greenwich Wharves, Delaware 
River: Pier No. 1 (Lower Side), South Amboy, N. J. 





EpmunpD H. McCuLLouGgH, Prest. CHAS. F. GODSHALL, Treas. H. C. ADAMS, Sec. ' 


THE WESTMORELAND COAL CO. 


Chartered 1854. 


Mines situated on the Pennsylvania and the Baltimore 
and Ohio Railroads, in Westmoreland County, Pa. 





POINTS OF SHIPMENT: 


PHILADELPHIA, BALTIMORE, SOUTH AMBOY, N. J., 
WATKINS (SENECA LAKE), N. Y. 





Since the commencement of operations by this Company its well-known 
Coal has been largely used by the Gas Companies of New England and the 
Middle States, and its character is established as having no superior in gas- 
giving qualities, and in freedom from sulphur and other impurities. 


Principal Office, 224 South 3d St., Phila., Pa. 


THE SUN OIL CO., 


Crude Oil, Gas Naphtha, 
Refined Petroleum, Gas Oil. 





"Toledo, O., and Pittsbureh, Pa. 














Standard Oil Company, 


GAS NAPTHA DEPARTMENT. 


GAS NAPTHA. 





Correspondence Solicited. 


GAS OIL. 


26 Broadway, New York Citv, 
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Established 1858. ‘ncorporated 1890. 
Cuas. E. GrecorY Lg ye Davip oR. Des V, Prest. & Treas. 


J.H. Gautier & Co. 


Greene & Essex Streets, 
Jersey City, N. J. 


—_2e02 
MANUFACTURERS OF 


CLAY GAS RETORTS, FIRE CLAY TILES, 
FIRE BRICK and FIRE CLAY SPECIALTIES. 


ssa __ 


Ground Fire Clay, Fire Sand and Ground 
Fire Brick in Barrels and Bulk. 


2a 
SOLE MANUFACTURERS OF THE 


FLEMMING GENERATOR GAS FURKAGE 


E. D. WHirte, A. H. Seti =: H. A. 
President. Vice-President. 


Brooklyn Fire Brick Works, 


CLAY RETORTS, FIRE BRICK, 
Gas House and other Tile, 
Office, 88 Van Dyke St., Brooklyn, N.Y. 

















yo 





Established 1854. Incorporated 1869. 


LACLEDE 
Fire Brick Manufg. Co., 


CAS RETORTS 

FIRE BRICK .. 

RETORT SETTINGS 

Water Gas Cupola Linings, Fire Clay, Etc. 
Exclusive Agents for 

The Mitchell Half-Depth Regenerativa Furnace. 


Manufacturers of g 


Benches. Burns either Coal or Coke, Full and Half-Depth 
Regenerative Furnaces for Benches of 6's, 7's, 8’s or 9's 
erected complete. 


ser bine St., St. Louis, Mo. 





AND EVERYTHING IN THE FIRE CLAY LINE. 


This is the original coal-consuming Furnace for Retort 


Proprietors of the Coze System of Inclined Retorts. 


ESTABLISHED IN 1845. 


B. KREISCHER & SONS, 


Office, 119 E. 23d St., New York. 


Gas. FRetorits, 


TILES, FIRE BRICK. 


Adam Weber, 


Proprietor, 


-| Manhattan Fire Brick and Enameled 


Clay Retort Works. 
Works, Weber, N. Jd. 


Office, 6383 East 15th St., New York. 


Modern Recuperative 
Furnaces : 
And Standard Fire Brick and Gas Retorts, 












Fine © om 
AND 


Cray RETORTS#: 

















Works, 
LOCEPORT STATION, PA. 


— ESTABLISHED 1864.—— 


JAMES GARDNER, JR.., 


Hamilton Building, Fifth Avenue, 
PITTSBURGH, PA, P. 0. Box 373 


BSuccessor to WitLLITAM GARDNER w@w Son 


Fire Glay Goods for Gas Works. 


SOLE REPRESENTATIVE OF THE McILHENNY RECENERATIVE BENCHES FOR THE U. 8. 











HENRY MAURER & SON, 
K eae & CLAY S 
ELORT WORK 
OFFICE, 418 to 422 East 23d St., N. Y 
Clay Gas Ketorts, 
BENCH SETTINGS, 
Fire Brick, Tiles. Fte. 
GEROULD'S IMPROVED RETORT CEMENT 
pcs oes res meg re ree see 

and thorough in its work. Fully warranted to stick. 


PRICE LIST. 
a Cutn, 400 to 800 pounds, at 5 cents per pound. 
In Kegs, 100 to 200 
In Kees lees than 100 = 


Cc. L. GHROULD & CO., 
N. 3d & Prospect Avs., Mt. Vernon, N.W- 


Western Agent, H. T. GEROULD, Centralia, Ills. 


© 7 -o 








Parker-Russell 
Mining and Mfg. Go., 


CITY OFFICE, 
417 kine Street, St. Louis, Mo. 


PROPRIETORS OF THE 


OAKHILL GAS RETORT & FIRE BRICK WKS 


Our immense establishment is now employed almost en- 
tirely in the manufacture of 





Materials for Gas Companies 


We have studied and perfected three important points, 
Our retorts are made to stand changes of temperature, 
the strongest heats of the furnace, and the abrasion of 
feeding and emptying. We construct 


Half and Fall Depth Benches of Our Own Design, 
Containing 6,8 or 9 Retorts. 


We have Greatly Improved our Recuperators. Coal or 
Coke can be used as Fuel in Furnaces. 


Tueo. J. Surrn, Prest. J. A. Taywor, Sec’y 
A. Lams, Vice-Prest. and Supt. 


BALTIMORE 


RETORT & FIRE BRICK CO. 


MANUFACTORY AT 


LOCUST POINT BALTIMORE MD. 


Clay Retorts, Blocks & Tiles 


FIRE BRICK, FIRE CLAY, 
AND FIRE CEMENT. 


Red and Buff Ornamental Tiles and Chim: 
ney Tops. Baker Oven Tiles 13x 13x23 
and 160x10x2. 


WALDO BROS., 102 MILE 8T., BOSTON, MASS 
Sole Agents for New England States. 














PRACTICAL PHOTOMETRY. 


A Guide to the Study of the Measurement of Light. 
By WILLIAM JOSEPH DIBDIN. 


With Numerous Illustrations. 





Price, $3.00 





A. M. CALLENDER & CO., 82 Pine Street, N. Y. City 
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x... | Do you wish to Know 


COxs 
CAS-FLOW 
COMPUTER. 






what size of Pipe to use to convey any quantity of Gas, any distance, with 


any loss of pressure, and any initial or final pressure? Then use 


COX’S GAS FLOW COMPUTER, 


as it gives this information accurately at sight, without mental effort. No 
calculations needed. Saves time, money and mistakes. 


Copgrsghlsove 


Price, 12x 14 inches, on wooden board, $5.00.. 
For sale by 
lo 9] A. M. CALLENDER & CO., 32 Pine St.. N. ¥. City. 

















Goal Tar Genealogical Tree 


MR. T. VINER CLARKE, of London, Hne., 


Having compiled a novel Chart or Map illustrating the various 


CHEMICAL PRODUCTS DERIVED FROM COAL AND COAL TAR, 





in the form of a Genealogical Tree, including all the products discovered to date (the total number amounting to near 700), offers for sale a 
limited number of copies in Colors, mounted on Linen, with Rollers. Price, $3.50. Orders may be sent to 


A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 








THE MANAGEMENT OF SMALL GAS WORKS. 


By C. J. R. HUMPHREYS. 


Frice $1. 


A. M. CALLENDER & CO., No, 32 Pine Street New York 








1894 DIRECTORY 1894 


OF AMERICAN GAS COMPANT ES 


Price, - - - - - - - $5.00. 





A. M. CALLENDER & CO., - - No. 32 Pine Street, New York. 
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DAVIS & FARNUM MEG. CO., 


WALTHAM, MASS. 
Principal Office & Works, Waltham, Mass, Boston Office, R'm 18, Vulcan Bldg., 8 Oliver St 


Single, Double and Triple-Lift Gasholders of any Capacity. Tubular, 
Pipe and Sinuous Friction Condensers of all Sizes. 

















Steel Tanks for Gasholders, Iron Roof Frames and Floors, 
. Purifying Boxes, Center Seal or Valve Connections, 
Bench Work, Reversible Lime Trays. 





Self-Sealing and Pressed Steel Mouthpiece Lids. 





plete Gas Works. 


Also, Gas and Water Pipe, Flanged Pipe, Sugar House Work, and 
Special Castings of all Descriptions. 


GAS HNGINEHE RING COMPANY. 


INCORPORATED, 














der) Conestoga Building, tote apg RGH, PA. 
eS F. .. SLOCUM, Pres’t. 
Gas Works Machinery if all kinds, | SAM'L WOODS, See's. 
PMTSBURGH ‘ASHER ‘SCRUBBER, 


me i 





GENTS FOR 


FELDMANN AMMONIA MACHINE, 


Tor producing Sulphate, Aqua, Chloride 
and Concen ntrated Liqu ors. 


The Erection of Bi-Product Coke Ovens 

a Specialty. q 

Faux System of Recuperative Benches. Yooee==-"~— 
AMMONIA MACHINE, NEW SYSTEM HYDRAULICS. SCRUBBER. 








Coke Borrows,, Coal Wagons, and all Apparatus Requisite for a Com- 











Kent Jlurray Manufacturing Gompany, 


Steel Gasholder Tanks, 


Sinace, DousLe AND TRIPLE-LIFT GASHOLDERS, 


sem—HORIZONTAL AND VERTICAL STORAGE OIL TANKS om. 


Iron Work for Goal Gas Benches, Self-Sealing Mouthpieces, Exhausters, Condensers, Scrubbers, Purifiers, 


Wooden Trays, Floor Carriages, Center Seal and Valve System Connections, Cast and 
Wrought Iron Fittings, and Connections 3 to 36 Inches Diameter. 


VALVES, Double Gate, Hub Flange, Outside Screwan Quick Opening, 3 to $6 In. Diam. 


COAL AND COKE WAGONS, RETORT HOUSE TOOLS, STREET MAIN SPECIALS AND DRIPS. 


Address, 


KERR MURRAY MANUF ACTURING CO. 


E"*ort Wayne, Frndianir. 





\\ 
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BARTLETT, HAYWARD & CO. 


BALTIMORE, MD. 











Triple, Double and Single-Lift Gasholders. 
Lee | 








iL 


| 


























ROOF FRAMES. , De Scrubbers, 
Girders. | be Bench Castings. 
"| ) 
BEAMS | OIL STORAGE TANKS. 
PURIFIERS. | Boilers. 


PATENT STANDARD WASHER-SCRUBBER. 


The best apparatus for the extraction of all Ammonia and a large proportion 
of Carbonic Acid and Sulphureted Hydrogen. The Scrubber has been materially 
improved and is provided with patented Wooden Segmental Grids, instead of 
Metallic Discs, thus reducing the weight on shaft and power for operating same. 





The Wilkinson Water Gas Process. 


THIRTY-CANDLE, NON-CONDENSIBLE, FIXED GAS. THE MOST SUCCESSFUL GAS PROCESS IN OPERATION. 


MILL’S REVERSIBLE LIME TRAYS. 
Gas Works Designed and Constructed. 








PRACTICAL HANDBOOK ON 


m GAS ENGINES — 


With Instructions for Care and Working of the Same. 
By G. LIECKFELD, C.E. 
- Translated with 7 ermission of the author by GEO. M. RICHMOND, ME 


Price, 81.00. 


A.M. CALLENDER & CO., 32 Pine Street, New York. 
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R. D. WOOD & CO, “Zi. =... The Mitchell Scrubber, Patented. = 


400 Chest:aut Street, Philadelphia, Pa. §§ | ait iis 


MANUFACTURERS OF 


CAST IRON PIPE. stp ete 


rename or wy a) (s)he) 
Gas Folders, i 


ingle, Double and Triple Lifts, with or without Wrought Iron . 
or Steel Tanks. 


PURIFIERS, CONDENSERS, SCRUBBERS. 
The Hopper Automatic Gas Governor 
Send for Pamphlet. 
Dunham Patent Specials. 


ISBELL- PORTER CO.., 


ENCINEERS AND CONTRACTORS FOR THE 


Construction and Extension of Gas Works. 
FOUNDERS AND MACHINISTS. 


MANUFACTURERS OF 


All Ironwork and Machinery Required in a Gas Plant. 


Estimates, Drawings and Specifications furnished for the Alteration, Improvement, 
or Extension of Existing Works or the Construction of New Works. 


245 Broadway, New York Gity. —0rfic&s- Bridge & Ogden Sts., Newark, N. J. 


The Continental Iron Works, 


THOMAS F. ROWLAND, President. 
WARREN E. HILL and CHAS. H. CORBETT, Vice-Presidents. 
THOMAS F. ROWLAND, Jr., Secretary & Treasurer. 


West and Calyer Sts. (Near 10th & 23d St. Ferries) 
NEW YORK, Borough of Brooklyn. 











4 






































BUILDERS OF 


Gas Extoliders. 


Single and Multiple Section Gas Holders a Specialty. 


STEEL GAS HOLDER TANKS. 


BENCH CASTINCS, RETORT LIDS. 


Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, Etc. 


Self-Sealing Retort Mouthpieces & Lids 


For Round, Oval, or “D” Retorts. 


ILLUMINATING GAS! FUEL GAS! he Wiis Ceiaiainn. 


THE LOOMIS PROCESS, | weenie car sonnzns i tnt so 











dow in successful operation at Works of John Russell Cutlery Co., Turner’s Falls, Mass., and under a stated pressure. Send fof samples. 
Henry Disston’s Son’s Saw Works, Tacony, Pa. hina: tela ce a 
The Cheapest Gas Generating System in the World. MAIN PROVING APPARATUS. 


Pians and Estimates Furnished. Oo. A. GEFRORER, 


BURDETT LOOMIS, - - Hartford. Conn. 248 N. Sth 8t., Phila., Pa 
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me a 4 


vate wee 
|X KAP ATS ~ 


H. RANSHAW, Prest. & Mangr. T. H. Brrou, Asst. Mangr 
WILLIAM Stacey, Vice-Prest. R. J. Tarvin, Sec. & Treas. 


THE STACEY MANUFACTURING C0 


GASHOLDERS, 


Of any Capacity, with o without Wrought Iron or Steel 
Tanks. 


van ~.~ — 
KC) 




















Hydraulic Mains, Condensers, Scrubbers, 
Purifiers, Valves, etc. 


Coal Gas Benches, Roof Frames, 
OIL STORACE TANKS. 


Pressed Steel Mouthpiece Lids, Self- 
Sealing Mouthpiece Lids. 











Cincinnati, Ohio. 
GEORGE SHEPARD PAGE'S SONS, 


The Ammonia Washer-Scrubber 


The Ammonia Scrubber (late ‘‘Standard”) has been before the American Gas 
Engineers for the past nineteen years. During that time many improvements have 
been made by the builders, the Isbell-Porter Company, until to-day it stands at the 
head of all Scrubbers. The factof there being nearly ninety in use, with a combined 
capacity of 70,000,000 cubic feet per 24 hours, is of itself sufficient indorsement of its 
merit. There is no other Scrubber built giving so little back pressure and so much 
area per thousand cubic feet. Do not be induced to put in a Scrubber until you 
have acquainted yourself with the AMMONIA SCRUBBER. 


Write for Circulars and Blue Prints. 
69 Wall Street, = = New York City. 











W. H. PEARSON, Prest. J. W. WESTCOTT, Gen’l Mangr. and Treas. L. L. MERRIFIELD, Chief Engr. 


GEORGE R.ROWLAND. THE ECONOMICAL GAS APPARATUS CONSTRUCTION COMPANY, Limited 


ow, wate tt tae ia eee 269 Front Street, East. Toronto, Canada. 


Draughtsman and Constructing Engineer. Enspuicoens oF THE IMPROVED LOWE WATER GAS APPARATUS. 


Drawings, Specifications and Estimates furnished for the con | Designed to give the Greatest Efficiency when using any kind of Oil, Anthracite Coal, Gas 
scruction of new works or alteration of old works. Special House or Oven Coke. 
attention given to Patent Office drawings. 


Utfice, No. 245 B iway, N. Y. City. New Gas Works Built, Present Gas Plants, either Coal or Water, Remodeled 
Catalogues, Plans and Estimates Furnished upon Application. 


WM. HENRY WHITE, 


No. 32 Pine Street, - - - New York City. 


ENGINEER AND CONTRACTOR FOR THE 


ERECTICN AND EXTENSION OF 


GAS, WATER, AND ELECTRIC LIGHT WORKS. 


Correspondence with Gas Companies contemplating extending or improving their Plante respectfully invited. 
Plans and Estimates Furnished. 
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AT Tes, 1842 = Polly & Fowler, = 1898 
eee 38 LAUREL IRON WORKS. 
Office, No. 39 Laurel Street, Philadelphia, Pa 


BUILDERS OF 














ca ? Single or Telescopic. With or Without Iron or Steel Tanks, 
————— OIL TANKS, WATER TANKS, AND GENERAL WROUGHT IRON WORK. 


J AM FS A : ) Successors to HERRING & FLOYD, 
: LOYD § SONS, Oregon Iron Works, 
West 20th and 21st Streets, Between 10th & 11th Avenues, New York City: 


Engineers and Contractors for the Construction of Gas Works. 


MANUFACTURERS OF ALL KINDS OF CASTINGS AND GENERAL IRONWORK FOR GAS APPARATUS. 


Bench Castings, Regenerative and Half Regenerative Furnace Casti Condensers, Tower Scrubbers, Mechanical Scrubbers, Purifiers, Malleable Iron Retort Lids, Self-Sealing 
. Retort Lids, Hydraulic Hoist Purifier Carriage, Crosses, Tees, Bends, Angles, Reducers, S-Bends, Sectional Sleeves, Plugs, Caps, Street Drips, etc., always on hand. 


-WOOD’S GAS. SCRUBBING AND ENRICHING APPARATUS. 


Tn use at Syracuse, Auburn, Watertown, Cortland and Geneva, N.Y.; Elizabeth, N. J.; Boston, Mass.; Jamaica Plain, Mass.; Providence, R.1I.; Northern Liberties Gas Co., Phila 


Sole Manufacturers of the OGDEN QUICK-~-MOVING VALVE. 
HEARNE CENTER SEAL, Operating One, Two, Three or Four Boxes. 
Stroh & Osius Concentrator for Ammoniacal hiquor, used by 50 Gas Companies and Cokeries during the past 4 year's. 


LOGAN IRON WORKS, 


Brooklyn, N. ¥Y. 


MANUFACTURERS OF 


Single or Multiple-Lift 


GASHOLDERS, 


Complete with Steel Tanks. 

















BENCHES, SCRUBBERS, 
CONDENSERS, 
PURIFIERS, IRON ROOFS, 
Self-Sealing Retort Lids, 


AND ALL PARTS OF 


GAS WORKS APPARATUS 





Contractors for 
Complete Works. 





ALSO, SOLE MANUFACTURERS OF 


Cc. W. BLODGET’S 
HOT: GAS SGRUBBER. 


from the Union Gas Light Company, of East New York. The contract was completed and the 
Holder was in actual use in 90 days from receipt of order, Capacity of Holder, 500,000 Cu.Ft. 
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~ THE OHIO PIPE COMPANY, 


MANUFACTURERS OF 


Cast Iron Gas & Water Pipe, 


BRANCH AND SPECIAL CASTINGS. 


gas-Honse Bench Castings, Hydraulics, Lamp Posts, Flange Pipe 
and Specials, Architectural Castings, Building Culumns, 
Joists, Cellar Grates, Sash Weights, etc. 


GEN&RAL FOUNDERS AND MACHINISTS 
Columbus, Ohio. 








te 





Davio Leavitt Houacu, 
26 CORTLANDT ST., N.Y. CiTy. 


Consulting <= ona 


In tions and Appraisals. 
and Estitnates, 


Contractor. 


Machinery and Structures. 
Gas and Water Pipe. 


Special Agent for Selling & Purchasing. | 





WARREN FOUNDRY AND MACHINE 6CO., 


Established 1856. Works at Phillipsburgh, N. J. 


New York Office, 160 Broadway. 


mY CAST IRON WATER AND GAS PIPE. 


FROM THREE TO Forty-EiGuT INCHES DIAMETER. ALSO, ALL SIZES OF 


Flange Pipe for Sugar House and Mine Work. Branches. Bends, Retorts, etc., eto 


eR MO 
or ae eatin 








GEORGE ORMROD, Manger. & Treas., Emaus, Pa. 
JOHN DONALDSON, Prest., Betz Bldg., Phila., Pa 


EMAUS PIPE FOUNDRY. 


CONALDSON IRON COMPANY. EMAUS, PA 


MANUFACTURERS OF 


CAST IRON PIPE AND SPECIAL CASTINGS 


WATER AND GAS. 
Also, vuanen PIPE, LAMP POSTS, Etc. 


TLAHORGANT 


®co 











GENERAL SALES OFFICE, 
NEW YOR 


192 BROADWAY, 
K. 





Western Office: Monadnock Block, Chicago, Ills. 








Practical Hints 
ON THE CONSTRUCTION AND WORKING OF 


Regenerator Furnaces, 


By Maurice GranaM, C.E. 
Price $1.25. 


A. M. CALLENDER & CO., 32 Pine Street, N.Y. 


CHARLES MILLAR & SON, Selling Agents, Utica, N. Y. 
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T IRON PIPE and SPECIALS FOR WATER AND t 


Wholesale Eastern Agents AKRON VITRIFIED SEWER PIPE. 











Established 1854. 


D. McDONALD & CO., 


MANUFACTURERS OF 


WET AND Dry METERS, STATION METERS AND METER PROVERS. 


—ALSO MAKERS OF 


THE GLOVER PREPAYMENT METER. 





The amount of gas delivered for 
the coin can be instantly and 
positively changed without re- 
moving the meter or replacing 
any parts. 








The gas registered agrees abso- 
lutely with the amount pur 


chased by the coin. 








WE HAVE MADE AND SOLD IN THE UNITED STATES 


OVER 20,000 OF THESE METERS, 


ALL OF WHICH ARE GIVING PERFECT SATISFACTION. 
Correspondence Solicited. 


511 West Twenty-first Street, 
’ NEW YORK. 


51, 53 & 55 Lancaster Street, 
ALBANY, N. Y. 


34 & 36 West Monroe Street, 
CHICACO. 
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NATHANIEL TUFTS METER CO, 


63 Beverly Street, Boston, Mass. 








MANUFACTURERS 0. 


DRY GAS METERS. 
. Station Meters of any Capacity. 


- Test and Experimental Meters, Pressure Registers, Pressure Gauges 
METER PROVERS, PHOTOMETERS, STREET LANTERNS, ETC., ETC. 


promptly. Apparatus for the Chemical Testing of Gas and Gas Liquor 





turing, is 
liable work and answer orders 








CHARLES E. DICKEY. JAMES B. SMALLWOOD. CHARLES H. DICKEY. 


THE MARYLAND METER AND MANUFACTURING CO. 


Established 1866. 


BALTIMORE, North & Saratoga Sts. CHICACO, 107 West Monroe St. 
NEW YORK, 838 Broadway. SAN FRANCISCO, 221 Front St. 
BOSTON, 92 Water Street, Rooms 2! and 22. 


CONSUMERS’ & STATION METERS, PRESSURE GAUGES, Ete., Etc. 
| ~~ “Perfect” Gas Stoves —z-- 


METRIC METAL COMPANY, 


AKERS OF 


GAS METERS for NATURAL and ARTIFICIAL GAS. 


Special Attention given to Repairing METERS of all Makes. 
































FACTORY AT ERIE, PA. 








USC Acystone Meters. 


Royersford, Pa. 








April 18, 1898. American Gas Light Fonruali. 647 


American Meter Co. 


NEW YORK, PHILADELPHIA, 
SAN FRANCISCO. 


Prepayment Meters. 


Their construction is such that they may 
be readily readjusted 


when the scale of gas rates is changed. 


HELME & McILHENNY, 


Established 1848. 1339 to 1349 Cherry Street, Philadelphfa, Pa. 


MANUFACTURERS OF 


Wet and Dry Gas Meters, Station Meters, Provers, Gauges, Ete. 


a METERS REPAIRED ___...» 


PREPAYMENT GAS METERS. 


Our Own Patents. Strong. Simple. PROMPT ATTENTION. CORRESPONDENCE SOLICITED. 


FIELDS ANALYSIS 


For the Wear 1896. 


An Analysis of the Accounts of the Principal Gas Undertakings in England, Scotland, and Ireland. Being the 
Twenty-eighth Year of Publication. Compiled and Arranged by 











\ 























































JOHN W. FIELD, Sec. & Gen. Manger. of The Cas Lt. & Coke Co., London. 
Price, $5. For Sale by 


A.M. CALLENDER & CO., - No. 32 Pine Street, N. Y. City. 

















THEODORE D. BUHL, President. CHARLES H. JACOBS, Secretary-Treasurer. 


Detroit Meter Company, 


DETROIT, MICH. 


Manufacturers of. . 


& GAS METERS of the HIGHEST QUALITY 


METER REPAIRING A SPECIALTY. SEND FOR OUR PRICE LIST. 













Detroit is one of the best shipping points in the United States for prompt deliveries bv rail or water 
to the East, West or South. 


BUHL, Meters will need few Repairs. We make our own Tin Plate. Trial Orders Solicited. 
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The Advertisement of the 


OTTO GAS ENGINE WORKS, 


33d and Walnut Streets, Philadelphia, 
New York, 39 Cortlandt St., Boston, {9 Pearl St., Chicago, 245 Lake St., 


Occupies thie space every alternate week. 





a, 
——. 


JOHN J. GRIFFIN & CO., 


1513-1515-1517-1519-1521 Race Street, Philadelphia. 


52 Dey Street, New York. 75 N. Clinton St., Chicago. 
WM. 8S. GRIBBEL, Manager. FREDERICK WAUGH, Manager. 











MANUFACTURERS OF 


Me H\ STATION METERS, 


G7 CONSUMERS’ METERS, 


Provers, Registers, Gauges, Experimental Apparatus, Ete. 


- Prompt Attention Giwen to All Repairing, —— 


OUR SPECIAL NATURAL GAS METER 


Is the Best ever offered. Over 30,000 now in use. 
We manufacture in the United States, under the SAWER & PURVES PATENTS, the , 


Positive Prepayment Meter. 




















This Meter is an 


















































: Se 
unqualified success in 
DURABLE Great Britain. 
Its simplicity of con- 
. ACCURATE 7 
struction, and the 
RELIABLE positive character of 
the service performed 
All Parts by it, have given it 
Interchangeable pre-eminence. 











Needs Only the Care Given an Ordinary Meter. — 
Saves MONEY, TIME and CONSUMERBS. 
Dispenses with “DEPOSITS” and Increases OUTPUT. 


